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Wiring for laboratory research 
requires utmost flexibility and a 
high order of safety. See ‘Wiring | 
Bell Laboratories” page 29. _ 

















INDUSTRIAL ELECTRIFICATION SECTION 
Pages 61 —72. 
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how people are- 
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ular clinic around here. pani 
oan re ‘has-been,’ Vil be the m 
important motor in the shop. 


Preventive Care of Motors 


--- 1S A MANAGEMENT PROBLEM 
HERE’S HOW G.E. CAN HELP YOU SOLVE IT 


A regular schedule for oiling, clean- 
ing, and inspection of every motor is 
half the battle in keeping motors fit. 


Free G-E Motor Record 
Cards (GES-1526A) 
make it easy to keep 
a convenient record 
of the specifications and service history 


To get the most out of 
motors, and to meet 
new WPB require- 





The G-E booklet ‘‘How ments, the required 
to Care for Motors”’ 


tells what to do and 








horsepower for every 
job must be accurately known. On metal- 
when to do it. You cutting operations, the new G-E 
can use it as a basis for issuing definite MOTORULE is just what you need to 
instructions, and for analyzing the hours determine your requirements. Simple to 


of every motor in your plant. 





of work involved so that your mainte- use, it saves time and 750-208; Se 
nance crews can be adequately staffed. saves motor horsepower. sec. J ) 
Ask for GEA-2856A. Ask for GEL-763. 1 (GEA-2856% 
otors 5.15264) 
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“WE BUY 'EM FOR 
SERVICING 
FLUORESCENTS— 


—and now every 
mechanic grabs em!” 


Such FLEXIBILITY in REACH, 
HEIGHT and MOBILITY makes 
this the SAFEST, FASTEST 
MAINTENANCE LADDER 

ever known 











METROPOLITAN DEVICE 
CORPORATION 


Brooklyn, N. Y. 


Send me data (without obligation) on the Murray 
Crow’snest best suitable for our requirements. Our 

e ladder must reach____feet high and extend__feet 

é : side-ways. Aisle width is_____feet. 
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Thousands of industries 
already know the high 
efficiency of Lo-Main- 
tenance Motors and 
Texrope Drives working 
together as ateam. Now 
that war forces higher 
efficiencies, the swing to 
this combination is 
stronger than ever! 











with Texrope Drive will ably do the job 450 rpm 15 hp squirrel-cage motor, for the 450 rpm motor to 87.5% for the 
ofa lower-speed, direct-connected motor example, 600 lb are saved. And you save 1800 rpm motor. The 1800 rpm motor 
—at lower cost in money and materials! well over $200 — with drive figured in! saves you over 30 kw/24 hr. day. 


ALLIS- 
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| In most applications, an 1800 rpm motor ? When you buy an 1800 rpm instead of 3 Note that efficiency rises from 79% for 
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WE WORK FOR | WE PLAN FOR 


VICTORY PEACE 





















Combination 
Efficiency! 


wae Using high-speed motors with Allis-Chalmers Tex- 
rope Drives and single-speed motors with Allis-Chalmers 
Vari-Pitch Sheaves and Speed Changers has always been 
good practice. Today it’s a vital practice! 





pae~ Such combinations give sharply higher efficiencies 
— at lower cost in man-hours, money and materials! 


pas As America’s only builder of both motors and V- 
belt drives, Allis-Chalmers has long studied and advo- 
cated their use in proper combination. 


pase Today you benefit from Allis-Chalmers pioneering 


when you ask for—and get—the right combination 
of Lo-Maintenance Motor and Texrope Drive! 


UILDING the largest variety of 
B capital goods in the world, Allis- 
Chalmers know-how is in many ways 
unique — and is completely at the 
service of American war industry. 

Allis-Chalmers, builder of Lo-Main- 
tenance Motors, originated the multiple ~ 
V-belt drive and Vari-Pitch Sheaves. 

Today there’s every patriotic and 
business reason for using material- 
saving, money-saving single speed and 
high-speed motors — made flexible and 
more efficient by Texrope Drives. 

Don’t hesitate to call on Allis- 
Chalmers district offices for engineering 
data or recommendations — or write 
direct to Atuis-CHatmMers Mra. Co., 
MiLwavkeEr, WISCONSIN. A1581 














Changer gives you infinite changes at 
the turn of a wheel — within 3.75 to 1. 
It’s compact, flexible, efficient! 


Sheave, you can increase or decrease 
speed by adjusting sheave diameter . . . 
obtaining an unbroken series of speeds! 


be had by changing from one size motor 
sheave to another. Juggling complete 
drives, range is 1:1 to 7:1. 


LO-MAINTENANCE MOTORS 
TEXROPE DRIVES 
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4 Infrequently needed speed changes can A With the Allis-Chalmers Vari-Pitch b Allis-Chalmers Vari-Pitch Speed 
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@ Now, a new development of the Levolier No. 1010 Switches makes them simpler 
to wire. The new Bakelite casing allows mechanism to be lifted out with easy 
finger movements. No tool required. Thus, convenience is added to dependability. 


@ Dependability is as before. Rated 10-ampere 125 volt, it has a special “T” rating, 
showing that in addition to standard Underwriters’ tests, it has had 12,000 more 
pulls on a load cold, high wattage, type C lamp with initial amperage surge of 80 
amps; eight times its rated capacity. 


@ The finest of electrical equipment is no more dependable than the switch which 
operates it. That fact, and that alone, is why Levolier Switches have become a 
standard in the measurement of function. And the new No. 1010 adds convenience 
to its other dependable features. 


ELECTRICAL DIVISION 


MGILL MANUFACTURING COMPANY, INC. 
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USE IT FREELY... 
GUARD IT WELL... 







Good lighting for the man at machine and desk is so 
necessary that distribution and control equipment is now 
a matter of first consideration by management. 

Flexibility of the distributing means . . . provision for 
easy expansion of circuits, as conditions necessitate .. . 
simple, trouble-free control and positive protection are all 
requirements of modern lighting systems. 

Trumbull Type NM1B Multi-Breaker lighting panels 
meet these conditions in every respect .. . at low cost... 
and with time-tested Circuit Breaker units which require 
no fuses, nothing to replace. Service, interrupted by over- 
load, may be restored “at the flip of a switch”. Moreover, 
use of critical materials is held to a minimum. 

Note the valuable features which make Multi-Breaker 
the ideal panel for industrial lighting systems. 


















EASILY INSTALLED NM1B Panels are assemblies of totally enclosed 
MB units containing accurately calibrated and sealed thermostatic protec- 
tive elements. Electrically and mechanically adapted to quick installation, 
easy expansion. 


COMPACT __ Most suitable for use in restricted space . .. with special 
narrow Column Type Panels available for installation in the web of 
“H” columns. 


LONG LIFE — Thermostatic bi-metal element, deflected by heat from 
overload, will operate thousands of times without damage to element. Does 
not, however, allow minor or momentary overload to interrupt service. 


AVAILABLE —for alternating ——— SS Branch circuits are available in 15, 
current as follows: Single Phase, i 20, 25, 35 and 50 ampere capacities, 
3 Wire, 115/230V. grounded neu- || single and double pole. Flush or 
tral; Single Phase, 2 Wire, 115V.; surface mounting. Also available 


and 3 Phase, 3 Wire, 115V. Can in column type for 10” ““H” beams 
be supplied with either lugs or and 714”, designed for 8” beams. 
circuit breakers in the mains. Illustrated and described in 
Trumbull Bulletin No, 309. 




















MULTI-BREAKER 
PANELS 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY © PLAINVILLE, CONN.® A GENERAL ELECTRIC @ ORGANIZATION 


OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO — LOS ANGELES 








Electrical Contracting, April 1943 





KVA OF CAPACITORS REQUIRED FOR POWER FACTOR CORRECTION 
AND KVA OF SYSTEM CAPACITY RELEASED PER KW OF LOAD 





if 


> 


POWER FACTOR 


NOTE FROM THIS CHART HOW INER- 
TEEN CAPACITORS release power capac- 
ity. Blue line indicates how capaci- 
tors solved the production problems 
of a midwest factory. 


al 


THE PROBLEM: To get more production 
from existing facilities. 


ae 


INITIAL 


THE SOLUTION: Installed capacitors, 
raising power factor from 60% to 80%. 





-6 Kv-a of capacitors were required 
per Kw of load (A). 


THE RESULT: .42 Kv-a of capacity 
was released per Kw of load (B). 


No new lines were needed to provide 
this ‘‘power for victory.” 











3 om ne) 


14 1.2510 .4 0 0 0.1 2 0.3 04 05 06 07 08 0 
KVA OF CAPACITORS KVA SYSTEM CAPACITY RELEASED 


Induction motors draw two kinds of 
current. 


Capacitors neutralize “out-of-phase” 
amperes relieving wiring, transformer, 
switching equipment and generators. 


Result: More capacity for war pro- 


Westin 


PLANTS IN 25 CITIES...OFFICES EVERYWHERE 
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ADD KV-A FOR VICTORY 


Westinghouse capacitors provide the 
perfect answer to today’s need for ““Making 
the Most of What We’ve Got.” 




















By installing capacitors on existing 
power lines, we can: 


1. Secure additional productive capac- 
ity from existing lines. 


,' 
v 


2. Save critical materials required 
for the construction of new lines. 


One-third to 24 Kv-a of load-carrying 
capacity is released by every capacitor 
Kv-a installed ... lighting and motor per- 
formance is improved . . . dangers incident 
to overloaded systems are eliminated. 
J-90471 


Ne 
t 













For facts about capacitors and informa- 
tion on other methods of saving critical 
materials, send for this book. It tells how to: 


SAVE CRITICAL MATERIALS in selection, 
application and use of electrical equipment. 
USE NEW METHODS developed by West- 
inghouse to speed war production. 

KEEP EQUIPMENT RUNNING through proper 
maintenance and repair service. 

REPLACE CRITICAL MATERIALS with 
Micarta and Prestite. 


SAVE SCRAP by systematic salvage. 
4 WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA., DEPT. 7-N 
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AVTOMARIS GOTT 


* Through the simple installation of 
Sangamo Time Switches users get Automatic 
Control of protective floodlighting. This 
adds to the protection of floodlighted factory 
yards, building approaches, railroad sidings, 
storage yards, and other vital property serv- 
ing in America’s Victory effort. The Sangamo 
Astronomic Dial Time-Switch also adds con- 
venience, because the frequent resetting for 
the changing length of daylight is unneces- 
sary. This switch does this automatically— 


DURING BLACKOUTS every day—in exact accordance with sun- 

During any current interruptions, or for in- 
stance when a master switch is pulled for 
a temporary blackout, Form VSWZ Astro- 
nomic Dial Time Switch will continue to 
run for ten hours. An automatic carry: witches, permits the selection of the exact 
over feature provides for clock-spring 
operation when the current is off. The form of Sangamo Time Switch for any spe- 

clock-spring rewinds automatically when the cur- 

rent is restored, and the time switch resumes its cific requirement. 

normal synchronous operation. 


SANGAMO ELECTRIC COMPANY 22%rH2 
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time. A complete line, including astronomic 


dial, automatic carry-over, and outdoor time 
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Central 222 Conduit 


One after the other—-American Liberty 
Ships slide into the sea. Vital circuits supply- 
ing production power must not be sabotaged 
‘by shock, vibration, twisting, or moisture. 

CENTRAL’S consistent uniformity, 
accurate threading and easy workability 
speeds installations for shipbuilders and 
electrical contractors . . . wherever vital 
conduit goes. 
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wy wanted the sturdiest, 
most durable non-metallic reflector 
we could get for the MILLER 50 
Foot CANDLER and 100 Foot 
CANDLER. 
After testing many materials, we 
selected Masonite Reflector Board. 
It was developed especially for use 
as a reflector and provides the 
qualities of strength and perma- 
nency that Miller Products always 
have. Next, we treated it with 
IVANITE, an exclusive finish de- 
veloped right here in our own plant. 
The result? A rugged, light-weight, 
easy-to-handle reflector with a dur- 
able high reflection factor . . . plus 
conspicuous savings of precious 
steel for Uncle Sam. 


THE MILLER COMPANY - MERIDEN, CONNECTICUT 


ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 


OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 








That’s typical of the mechanical 
ingenuity behind the MILLER Con- 
tinuous Wireway Fluorescent Light- 
ing System. It’s the kind of engi- 
neering that provides such proven 
user-benefits as low installation 
cost, daylight efficiency, easy main- 
tenance, complete mobility. (Check 
column at right.) And it makes 
MILLER 50 Foot CanpDLer or 100 
Foot CANDLER the ideal lighting 
system for today’s war needs, to- 
morrow’s shift to new products or 
changed plant layout. 


Your nearby MILter field engineer 
can discuss these good things in 
terms of your specific interests. Call 
him in today, or write us direct. 


ROLLING MILL DIVISION 
Phosphor Bronze ond Brass 
in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wor Materiel 


CHECK THESE MILLER 
FLUORESCENT FEATURES 


INSTALLATION SAVINGS—Muter’s 
CONTINUOUS WIREWAY contains all wiring 
and necessary auxiliaries—MILLER’s 
flanged top channel permits clamp strap 
attachment at any point for quick mount- 
ing or hanging to any type superstructure. 


DAYLIGHT EFFICIENCY — Adequate, 
productive, modern lighting for your 
specific plant needs, evenly distributed 
to every working surface. 


EASY MAINTENANCE —new durable, 
light-weight reflectors of Masonite Re- 
flector Board with exclusive IvANITE 
finish are easy to handle and keep clean 
—demount simply and quickly, can even 
be handled by women workers. 


COMPLETE MOBILITY —entire rows 
of units are easily moved—units in rows 
can be cut out readily. _ 


cael 
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Plants with 

obsolete equipment 
can not compete 
with those 

modernly equipped... 


alee? 


on your 
electrical distribution 
system-—including 


L] Switchboards 

L] Panelboards 

L] Safety Switches 
L] Wiring 


If they are not the best for the job they must do — today or 
after the war — plan now to replace them. Higher production 
costs are the penalty for not modernizing. 


Consultation— without Obligation 


There is an @ Sales-Engineer near you who will be glad to 
consult with you or your engineer and to inspect and report 
on your electrical system. If it is efficient and in proper condi- 
tion, he will say so. If not, he will suggest changes for better- 
ment. After that — it’s up to you. 

If you are engaged in war production, and changes are 
desirable to reduce costs or increase output, @ can give 


you good service. If not — we'll have | 
In either event — p gs 


to wait until Victory perches on our 
banner. 
1891 
GCE 
Prank Hdam_ 


ELECTRICAL PRODUCTS 
for War Industry 


FRANK ADAM ELECTRIC CO. 
ST.LOUIS, MO.U.S.A, 
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A This old ( Fuse-Type Panelboard had been used 
for many years. Still serviceable, it was obsolete — 
upkeep out of reason, repair parts no longer obtain- 
able. Its 20 circuits could not meet the demand. And 
the exposed bus bars and main knife-switch carried 
an element of danger. 


Replaced with this efficient, safe and decorative @ 
Panelboard, 28 circuits were installed in one-third 
less space. Modern automatic protection was assured 
by the @ Dublbrak Circuit Breakers, which also made 
restoration of service simple and easy. All current- 

carrying parts are covered. Vv 
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You can be assured of reliable performance, low maintenance 
and continuity of service in your “all-out” production efforts 
by specifying Wagner for all your motor, transformer and 
bridge-brake needs. You can dépend upon Wagner too, be- 
cause Wagner’s large, modern plant is operating day and 
night to meet the demands for these items — products that 
have proved their efficiency and dependability through 50 


years of faithful service to industry. 






Type RP Polyphase 
Squirrel-Cage Motor. 


Wagner motors are built in a wide 
range of types and sizes with electrical 
and mechanical characteristics to fit 
the requirements of all types of motor- 
driven machinery and equipment. Bul- 
letins MU-176, MU-182 and MU-183 
illustrate and describe the complete line 
of Wagner motors. Everyone respon- 
sible for the purchase and maintenance 
of motors should have these bulletins. 


Field Euginceriug Serwice! 4 


No matter what the requirements may 
be, Wagner can furnish the right trans- 
former for the job. The Wagner line 
of transformers include power, distri- 
bution, and Noflamol transformers, 
and constant-current regulators. Bul- 
letins TU-180 and TU-181 give com- 
plete information on the complete line. 
These bulletins contain information 
valuable to every transformer user. 


Gentlemen: 


R PRODUCTS 
War Production 


Nofiamol Transformer, 
(Non-Inflammable 
Liquid Filled.) 


—— srs 









Type H Hydraulic 
Bridge Brake. 


Today, Wagner bridge brakes are 
standard equipment on most overhead 
cranes. Wagner bridge brakes are avail- 
able in type H for inside cranes, and 
type HM for outside cranes where 
automatic parking attachment is de- 
sirable. You should have bulletin 


IU-20. It will be mailed you on request. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis,Mo.US.A 





EC &431 
















Wagner has 25 sales and service branches located through- I would like to have free copies of motor bulletins MU-176, MU-182, 


out the country. Trained field engineers are always ready pcre nm Saas doa TU-180 and TU-181 [1]. Hy- 
raulic bridge - ; 


to assist you in selecting motors, transformers, or hydrau- 











. . . Ps N: P. ss 
lic bridge brakes, to meet your particular requirements. "oa osition 
pany a -- —_—— 
City State___ "a 
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How To Get EXTRA LIFE AND EFFICIENCY 


FROM ELECTRICAL WIRES AND CABLES 








SPACE YOUR CABLES as close together os 
possible on overhead circuits if you need to 
coat epeative, voltage drop. Leave ut 
cient space Gir circulation to prevent 
overheating. 


4 
t 
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PROTECT cords trom being run 
heavy moving equipment. duped cheat “ 
sharp corners. yanked 














Get this Handy 
Wall Chart FREE! 


20 


SHIFT cords and cables 
way from high vol 
(ove ecuipment and sparking motors. Such 





reed eer, ma which attach rb 
4 
Now, when electrical wires and 
lic cables are difficult or impossible to ars a Jaa 
replace, it is more important than =a 
ig ever that your electrical mainte- 
‘ nance men take good care of your 










wires and cables to secure maximum 
life and efficiency. This handy wall 
chart will show them how fo do it. 

We will be glad to supply, free, 
as many reprints of this chart as 
you require. 
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WIPE cords requlari: 

ly 80 they are free trom 
oil. grease 
pat a chemicals. Such agents at- 


BR HEATING UNITS or hot pipes. move 
Eating or insert battles between si 
mand cables to deflect hot air baa he 














IS 


# LOCATIONS — Cut air vents in the 
Ee partition above cables to Provide 





raed Cords out of light and Sunshine as 
— G8 possible when in use. Light tends 
harden rubber — thus hastening cracks. 





THE OKONITE COMPANY 
and HAZARD INSULATED WIRE WORKS DIVISION 
Executive Offices: Passaic, N. J. 
Offices in principal cities 


24 


from steam lines. fur. 
High temperatures 


MOVE 


i 
| 


a 
oe 





PRINTED IN U.S.A. SM 63-3230 BULLETIN OX—2005 


THE OKONITE COMPANY -., PASSAIC, NEW JERSEY 


OFFICES IN PRINCIPAL CITIES 














BUY U.S. - 
| S: WAR BONDS Every Payday All Okonite Employees BUY U. S. WAR BONDS = 
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Presenting Cold Cathode 
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War WORK was made to order for cold cathode 
lighting. This “rugged” type of illumination is 
unaffected by shock or vibration. It requires a 
minimum of critical materials. And, properly in- 
stalled, it can produce the steady volume of non- 
glaring, non-tiring, shadowless light so necessary 
for precision operation. , 

But remember this: When you make an in- 
stallation today, you are often introducing cold 
cathode lighting to someone for the first time. 
For the sake of your business, be sure you are 
presenting this money -and-material-saving medi- 
um in its “best light”. Don’t take chances. 


Cold cathode 








Rely on efficient, sturdily-engineered Sola 
Transformers. They are an assurance that your 
installation will “stay on the beam”—will de- 
liver a constant intensity without overload 
hazards or low-voltage flicker. They are an 
assurance of trouble-free operation, uniform high 
performance and business-building goodwill. 
Every significant improvement in luminous 
tube transformer construction during the past 
twelve years has originated in Sola laboratories. 
Find out how Sola can help you engineer for vic- 
tory—and for profitable business when the guns 


are stilled. Send for bulletin JLT-96. 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps ¢ Series Lighting * Fluorescent Lighting * X-ray Equipment « Luminous Tube Signs 
Oil Burner Ignition * Radio *« Power * Controls * Signal Systems © Door Bells and Chimes ¢ etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Ili. 
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How FLEUR-O-LIERS help make the most of it! 


Today, manpower is a number one problem 
for the nation’s war plants. Accidents, 
* waste, errors and fatigue take their toll of 
} manhours — waste manpower. Read how 


wi » FLEUR-O-LIERS — dependable fluorescent 
7 =? lighting fixtures —help check this waste. 
~ 
Vital to eyes at work! 
FLEUR-O-LIERS give you efficient lighting performance 
because of such odveniaghe as high reflectivity from non- 


ferrous reflectors—certified starters and high power factor 
ballasts which assure maximum light from the lamps. 


Save time—cut delays 
FLEUR-O-LIERS are safe—durable . . . maintenance is 
easy and low in cost. And there are many other features 
that protect those who specify and those who work under 
this efficient lighting. Ask your supplier. 


Why they’re dependable 
FLEUR-O-LIERS can give you this protection because 
they’re checked and certified by impartial experts* as 
meeting 50 rigid specifications set up by MAZDA Lamp 
makers to assure balanced, satisfactory operation. And 
they’re made by over 40 leading fixture manufacturers. Be 
sure the fixtures you specify bear the FLEUR-O-LIER 
Certification label. 

FLEUR-O-LIERS that meet all WPB limitation require- 
ments are now available to war plants under suitable 
priorities. 

NEW! Get the complete story of the famous FLEUR-O- 
LIER specifications in booklet form. You'll want it for 
ready reference. Write FLEUR-O-LIER Manufacturers, 
2122-4 Keith Building, Cleveland, Ohio. 


*Electrical Testing Laboratories, Inc., New York 


THE SAME DEPENDABLE LIGHTING SERVICE WITH LESS CRITICAL MATERIALS 
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FLEUR-O-LIERS 





YOUR CMa fe- CAN POSTPONE i950 


From these reserves, two extra pounds of ore must 


be used for each pound of scrap you fail to turn in. 


Vast as they are, America’s precious iron deposits 
are not limitless. Considering the terrific drain on 
them now for those extra pounds to win the war, 
experts say our high-grade Lake Superior district 
reserves will be exhausted in a few more years... 
by 1950... or sooner. 


So the steel industry needs every pound of scrap 
you can muster . . . today, next week, next month, 
every month. Scrap is vital for Victory over the Axis 

. . and vital also, to conserve the natural resources 
we shall need for reconstruction after Victory. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 
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Food—The Deciding Issue 


Our food problem remains to be solved 








HE first thing the Germans did when they occupied 

Czecho-Slovakia, Poland, Belgium, France — was to 
empty all warehouses. Everything went into trucks headed 
for Germany. 

The Nazis knew that this war would be won by the 
army that had the most supplies and the best supply 
system. 

The Nazis knew that supplies are as essential as guns. 
They knew that the most essential of all supplies is... 
food. 

Being the only people on earth who can watch women 
and children starve, the Nazis seized upon food as their 
most powerful instrument for disciplining the masses. 
They added famine to their arsenal of conquest. 

The flocks and herds of Europe are being consumed 
with alarming rapidity. The desperate shortage of meats 
and fats is growing steadily worse. Our Allies are short 
of certain foods that we must supply if we expect them 
to carry on. 

And as we supply them, as our imports are curtailed, 
as our fighting men consume more than they do in civil 
life, and as we fail to increase our production rapidly 
enough . . . we, too, become short of certain foods. 

Former President Herbert Hoover, speaking before a 
conference of the Governors and Representatives of twelve 
Mid-Western farming states in Des Moines on March 
15th, sounded the warning that American agriculture, 
beset by Washington bungling on manpower, farm ma- 
chinery and price systems, strangling production and dis- 
tribution, is facing a deterioration which may bring on 
a national food shortage such as led to the collapse of 
Russia, the defeat of Germany in the first World War 
and the fall of France in the present war. Unless this 
deterioration is stopped, warns Mr. Hoover, we cannot 
hope to win the present conflict. 

Complications of similar magnitude face the food pro- 
cessor and the distributor. 

Never in the history of the world has man’s dependence 
on food been so crucial. Yet it is not easy for us to grasp 
the full significance of the crisis. We are so accustomed 
to finding milk, eggs and butter on our doorsteps every 
morning, we are so used to filling our pantries from the 
shelves of our grocers and markets that we accept food as 
something that is due us on demand. We do not stop 
to think that we never are more than a few meals ahead 
of famine. 

But this picture has changed. Now we are faced with 





food rationing, and every day the shelves of our food 
markets become more bare. 


* x * 


Let it be noted that the appointment of two Food 
Administrators has not solved the food problem. It is still 
with us; daily it becomes more critical. Unless it is solved, 
and solved quickly, the very food that ex-Food Administra- 
tor Wickard said would “win the war and write the peace” 
may lose the war and lose the peace. 

Put very simply and clearly, the food problem amounts 
to this: we are trying to feed upward of 200 million 
people. We are trying to do it with the farms and other 
facilities that heretofore have been capable of feeding 
about 145 million people (our present population plus 
a 5% surplus). 

Had the Government foreseen the need and planned 
ahead, we could have begun by 1941 the enlargement 
of our farm production and food processing capacity. Two 
irreplaceable years have been lost! 

The gravity of the situation becomes apparent when 
we consider that 50,000 factories are required to process 
our foods. Food processing not only is America’s biggest 
industry —it is one of America’s most important for, 
without processing, most foods would perish before they 
could reach the consumer. The term “processing” covers 
the salting, drying, smoking, pickling, chilling, canning, 
packing and other methods of preservation that make it 
possible for us to eat in 1943 food that was produced 
in 1942. Few realize that most of the food we shall eat 
in 1943 was produced and processed last year, that most 
of the seed we plant this spring will grow food for 1944 
or perhaps later. 

In one important process of preservation, tin and 
rubber are vital materials. When the Japs captured Malaya 
and the Netherlands East Indies more than half of the 
world’s tin and nearly all of its rubber fell into their 
hands. This forced drastic changes upon our entire food 
economy. The importance of tinplated steel containers, 
tops for glass jars and rubber gaskets is fairly obvious... 
metal food containers alone consume, every year, more 
than 2,700,000 tons of steel. 

The aggression of Japan has snared our whole food 
industry in a maze of intricate packing problems. It has 
enforced recognition of a new principle of food technology, 
i.c., that the method of food preservation is determined 
by the type of container available. The tin, steel and 
rubber stringency compels many food processors to adopt 








































unfamiliar methods — methods that call for a great deal 
of new equipment. This, in turn, involves the use of 
critical materials that are so urgently needed for other 
war purposes. 

This conversion of the food processing industry to mect 
these exacting restrictions has been greatly complicated 
by two factors that have increased its wartime burden. 
Indeed, it is these that provide the principal reason for 
civilian food rationing. 

The first of these is the task of feeding our armed forces 
overseas. Allied ships are being sunk at an alarming rate 
and the loss of cargo is considerable. 

The second factor gravely augments the first. Under 
Lend-Lease our country is undertaking to feed our Allies 
to the extent of approximately 60 million people. 

Types of food required for 
Lend-Lease and the armed 





years was about 3,000,000 Ibs. In 1940 this was increased 
two and one-half times, in 1942 it was stepped up again, 
this time forty-fold. And in 1943 the call is for another 
60 per cent boost, to make a total of 480,000,000 Ibs. 
Dried milk powder production of 350,000,000 Ibs. in 1940 
must be increased to 685,000,000 Ibs. in 1943. 
Vegetables, which were a small item to the processor 
before the war, now are dehydrated in enormous quantities. 
The vegetable dehydration industry has had to grow by 
leaps and bounds without benefit of the high priorities 
accorded to arms, ship and aircraft building. Production 
of dehydrated vegetables in 1942 was four times that of 
1941, and 1943 calls for a sixteen-fold increase over 1942. 
‘Total dehydrated food production in 1943 is scheduled 
at 1,750,000,000 Ibs., dry basis . . . all for export. Multiply 
that’ by 10 and you have 
a rough approximation of the 





forces are the finest we can 
produce. They are the high 
protein foods, especially 
meats, cheese and milk; and 
the protective foods which 
rate high in vitamin content. 
Peculiarly enough, the more 
valuable a food is from a 
nutritive angle, the more spe- 
cialized is the processing re- 
quired to preserve it. 

The food processing indus- 
try, handicapped as it is, is 
meeting today’s challenge 
with resourcefulness and en- 





This is the tenth of a series of editor- 
ials appearing monthly in all McGrau- 
Hill publications, reaching more than 
one and one-half million readers, and 
in daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
complishments of America’s industries. 


astronomical amount of raw 
materials that will have to be 
produced. 

Many problems remain to 
be solved in the troublesome 
days that lie ahead. But with 
all his resourcefulness, man 
has little control over the 
weather. A severe drought 
could wipe out all of man’s 
carefully laid plans. If we are 
tempted to reassure ourselves 
with the thought that the 
food situation probably is not 
so serious as it is painted, 
it will be well to remember 








thusiasm despite con- 
tainer complications and ship- 
ping shortages. 

It is accomplishing its Herculean task by resurrecting 
and modernizing a method of food preservation that is 
as old as mankind. Probably you have read a great deal 
about dehydration. You actually may have eaten dehy- 
drated food, but right now nearly every bit of dehydrated 
food is earmarked for the armed forces or for Lend-Lease. 

Food processing never will be as spectacular as the 
production of bombers or tanks. But under today’s con- 
ditions, the performance of the food processor is no less 
important . . . no less inspiring. When we consider that 
dehydrated food is compressed into solid blocks with a 
density nearly equal to that of coal, so that almost a 
whole meal can be carried in a vest pocket, and that 
half of the shipping space is thereby saved in transporta- 
tion, we begin to appreciate what the processors have 
contributed to meet the food problem imposed by 
the war. 

But they have not only contributed new methods, they 
are achieving new highs in production. And now they are, 
asked to do what borders on the impossible. Consider 
dehydrated egg powder. Normal production in pre-war 





that last year’s crop increase 
over 1941 was due to better 
than average growing weather. 

The war-bred food crisis that now confronts us will 
be met only by immediate measures to insure a food 
production ample to allow for adverse weather condi- 
tions. ‘lhe food processing industry is capable, but has not 
been granted the needed help, in coping with its tasks. 
I'he food problem as a whole involves all three functions 
of production, processing and distribution. And if we are 
to master the problems that now beset us, all three of them 
must be coordinated under a single administrative control. 
“Food will win the war and write the peace”. But if 
American food is to do that double job, we must develop 
a capacity for food administration comparable with the 
genius of our food industries. 





President, McGraw-Hill Publishing Company, Inc. 
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NEW LIGHT-DUTY CSP POWER 


TRANSFORMER REPLACES 43.-— i 


SEPARATE PIECES OF EQUIPMENT | 


This complete factory-packaged substation is 
first choice for industrial service. 

Its compactness and portability permit installa- 
tion nearer the load center. This improves volt- 
age regulation . . . and saves on copper runs. 

The CSP Power Transformer performs all the 
functions of a conventional substation . . . it 
occupies less than one-third, the space . . . and 
is better looking. 

CSP (Completely Self-Protecting) means: 

(1) Three-point protection against lightning. 

(2) Automatic protection against short cir- 
cuits. 

(3) Thermal protection against dangerous 
overloads. (Loading by Copper Tem- 
perature.) 

All the thermal capacity of the transformer is 
made available, SAFELY . . . ideal for short-time 
overloads . . . conserves Critical Materials. 

Ratings: 300—1000 kv-a; 50,000 kv-a break- 
er; 13,200—33,000 volts primary; 4160 volts 
secondary. 

For complete information, call your Westing- 
house Office or write for Descriptive Data 
48-150, Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., Dept. 7-N. J-70402 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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<@— CONVENTIONAL SUBSTATION— 
2 with 43 components, takes up more 
than three times the space required by 
the new CSP Power Transformer. 


28, 








THE CSP LIGHT-DUTY 
POWER TRANSFORMER: 


¢ Saves man-hours—simplifies ordering, in- 
stallation and maintenance. 

¢ Saves space—occupies less than one-third 
the space of a conventional substation. 

¢ Saves materials—smaller and lighter than 
conventional substation. Hipersil* cores save 
electrical steel. 

¢ Is completely protected against burnouts. 

¢ Is completely protected against lightning. 

¢ Is easily moved. 


* Registered trade-mark, Westinghouse Electric & Manufacturing 
Co., for HIgh PERmeability SILicon steel which carries 3 more flux. 
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Gadustrter 
FLUORESCENT 
““40-A SERIES ~ 





Every feature is included in this superb 
fixture not only to meet new government 
steel conservation orders but also to give 
you every advantage in installation and 
servicing. 


A depressed chain hangirg device allows any 
type of mounting, at no increased cost. 


Knockouts on the top surface allow making any 
connections which are normally utilized in 
hanging fixtures. Eliminates accessories. 


Knockouts on the ends of the wireways give di- 
rect straight runs for continuous wiring. 


way assures cool and efficient operation. 


The socket covers, fastened at the sides, allow 
easy access to the boxes for wiring or servicing. 


Two removable wireway channel covers give 
free and easy access to all parts of the fixture 
interior. Simplifies installing. 


1 
2 
3 
4 The ballast mounted in the open below the wire- 
5 
6 


7 Masonite reflectors are formed in our own fac- 
tory under “Controlled Conditioning”. A “Kla- 
sium White” reflecting surface assures maxi- 
mum light output. 


Continuous runs are easily accomplished by a 
simple coupling assembly. 


Available in 2-40 watt, 3-40 watt. 4-40 watt, 2-100 watt 
and 4-100 watt. 





Write for our bulletin No. 315, 
giving more details on this se- 
ries. Sold through leading elec- 
trical distributors. 





HIGHLAND PARK -- ILL. 
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VARNISHED CAMBRIC : RUBBER POWER CABLES : BUILDING WIRE - RADIO 


i chong W. ar Or a Good War 


CRESCENT 


WIRE AND CABLE 
WL roe a Meet he Vhed 


Wherever CRESCENT Wire or Cable 
is put into service, there you may be 
sure is a product which combines the 
best in materials that can be had, with 
the experience and skill of men and 
women whose lives are devoted to the 
production of insulated wire and cable. 
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100% PRODUCTION 
FOR WAR! 















CRESCENT INSULATED 
WIRE & CABLE CO. 













Ask Your Wholesaler For 








PERMACORD FF Factory: 1. J.— Stocks in CRESFLEX 


Heavy Duty Port- Ndh-metallic 
able Cord & Cable Sheathed Cable 


CRESCENT ENDURITE SUPER-AGING INSULATION : WEATHER-PROOF WIKE 
19 





CRESFLEX NON-METALLIC SHEATHED CABLE * SERVICE ENTRANCE CABLE: MAGNET WIRE: BARE WIRE 
ATAVS GAUOWNUV - SATAVS AVMMNUVd GNV GASVINA-AV4AT- SAQUOD AIGIXAA- ATAVD TWNOIS - SATUIM 
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—for 
BAKING-DRYING-DEHYDRATING 
AND PREHEATING OPERATIONS 


FOR EXAMPLE — 


# Pictured here is a synthetic enamel- PS 
woot ‘ baking job which used to take 45 ; 
; minutes, and now with the Near Infrared 
Process it takes only 7 minutes—a sav- 
ing of 38 minutes per unit. The job is to 
bake both the inside and outside finish 
on expeditionary cans. ' 
The amazing speed, utility and savings 
of Infrared has been applied to hun- 
dreds of varying operations of baking, 
drying, dehydrating and preheating. 
Case studies applicable to your produc- 
tion are available on request. 





+ 


Conserwes “Jime 


Reducing processing time from 
hours to minutes means increased 
production and lower cost per unit. 


, | 
The rapid employment by industry of the Near Infrared Process Consewes WMaterial - 


emphasizes its remarkable advantages. Processing all pieces under 
identical conditions means uniform 
Faster and better production results from the speedy heat transfer resulis with a minimum of rejects. 


—instant operation with no stand-by loss—less product handling— 


uniform processing—better working conditions. Consewes Space 


Requiring less floor space means 


Lower investment and operating costs result because equipment 5 
more production per square foot. 


investment is less—processing cost per piece is lower—minimum 


floor space is required—maintenance is easy and economical. Consewes Energy 
Easily and quickly installed, Fostoria Near Infrared equipment is Efficient utilization of power means + 

. : . . . . low energy cost per piece. 
not complicated. It is highly flexible in adjustment to handle 


varying products. Skilled labor is not required for operation. Conserves Manpower 


For baking, drying, dehydrating, preheating and similar tasks the Reducing overall time for process- 


process is setting new highs in production efficiency. ocak aa eee cae SHENG, T 


For Pretesting and Recommendations 
CALL YOUR FOSTORIA INDUSTRIAL SERVICE CENTER 


Fostoria Industrial Service Centers, located in principal cities, are 
properly equipped and well qualified to solve your baking, drying, 
dehydrating or preheating problem. If their practical tests prove the 
Near Infrared Process to be a logical solution, the proper equipment 
to do the job is recommended. The service provides installation super- FOR BAKING « DRYING 
ea try stands by to help the user obtain and maintain forecasted PREHEATING * DEHYDRATION | 
res 

THE FOSTORIA PRESSED STEEL CORPORATION e Fostoria, Ohio 


in Canada — Write Amalgamated Electric Corp., Ltd., Toronto 
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IT’S PRACTICALLY EVERLASTING 


One of the reasons Emerson-Electric Fans 
give 25 and more years of service is the 

| exclusive stationary, hollow-steel shaft, 

! bearing construction. The armature core 
is porous cast-iron, which absorbs oil, 
and operating on the case-hardened 
steel shaft, acquires a fine glazed surface 
—an ideal low-friction bearing combin- 
ation, practically everlasting. 
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| | Thanks to Emerson-Electric 
| _ WHOLESALERS and RETAILERS 





When hot weather comes, this summer, millions of work- 
ers—men and women from the factories and offices of war 
production plants—will get their needed rest... refreshed 
by the Emerson-Electric Fans sold them in past years by 
Emerson-Electric Retailers from Coast to Coast. 


Whoever has sold an Emerson-Electric Fan has thus per- 
formed a real service .. . Whoever has bought one is 
fortunate, because many of these fans are still going 
strong after 25 and more years of service. 


Encourage your customers to bring their fans in mow for 
servicing. This will probably be the biggest year ever for 
fan service work. 


THE EMERSON ELECTRIC MFG. CO. e ST. LOUIS 
Branches: New York e Detroit ¢ Chicago e Los Angeles e Davenport 



















*Making every hour a working hour 


ORE destroyers and aircraft 


carriers! More sub-chasers! 
More landing barges! More cargo 
ships! More—more—more! 

How is this enormous demand to 
be met? The best answer is 24-hour- 
a-day production. And that requires 
unfailing transmission and distribu- 
tion .. . power for hard-working ma- 
chines, for welding, for lighting, for 
communication. For victory may 
well hinge upon the ability of Ameri- 
ca’s shipyards to produce boats in 
ever-increasing numbers at record- 
breaking speed. 

Only the best Electrical Wires and 


Cables can be trusted with these re- 
sponsibilities . . . Wires and Cables 
as trustworthy as modern manufac- 
turing methods can make them. 
That is why products of American 
Steel & Wire Company play such 
important roles in wartime ship con- 
struction. Our engineers are working 
constantly to improve quality. Tire- 
less research goes on day after day. 
New ideas, new production methods 
are studied — tried. When peace 
comes, American Steel & Wire Com- 
pany Electrical Wires and Cables 
will be ready to meet the even greater 
demands of the postwar world. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


SNITED (STmees STEEL 
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DISTINCTIVE 


Headquarters tor connectors . | - 4 LY 


BURNDY ENGINEERING CO.-, INC. ® 107 EASTERN BOULEVARD, NEW YORK CITY 
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Today, not only the safety of plant and 
personnel, but the safety of the country 
depends to an important extent on the 
kind of electrical fittings you install in 
powder mills, oil refineries, rubber plants, 
chemical plants and other hazardous 
locations in war production. Take no 
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chances on destructive explosion and 
fire! Install Appleton Explosion-Proof 
and Dust-Tight ‘“‘Unilets” to insure a 
wide margin of safety. 

Appleton equipment for hazardous 
Iccations is expertly designed, Under- 
writers’ Laboratories approved, and 

meets all code requirements. 
Sturdy cast, malleable bodies 
are produced in Appleton’s 


2 


own foundries, other parts in Appleton 
fabricating plants—all under carefully con- 
trolled standards of quality and precision. 

The COMPLETE APPLETON LINE 
of thousands of types and sizes brackets 
every possible requirement; valuable 
time is saved in selection of fittings when 
you specify APPLETON! Unexcelled 
Appleton facilities and resources offer 
prompt, dependable service. 


Sold Through Wholesalers 


APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE 


° CHICAGO, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenue « DETROIT,7310 Woodward Avenue « CLEVELAND, 1836 Euclid 

Avenue * SAN FRANCISCO, 655 Minna Street « ST. LOUIS, 420 Frisco Bldg. « LOS ANGELES, 100 North Santa Fe 

Avenue « ATLANTA, 175 Luckie Street, N. W. « BIRMINGHAM, 6 N. Twenty-first Street « MINNEAPOLIS, 305 Fifth 
Street, S. « PITTSBURGH, 418 Bessemer Bldg. 


Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, Denver, Kansas City, 
Milwaukee, New Haven, New Orleans, Philadelphia, Seattle 


é 
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MIGHT HAVE PREVENTED 


THIS 


WanrTIME restrictions make copper products 
hard to get — this includes electrical wire and 
cable. It will pay you to protect what you have. 


Anaconda’s Preventive Maintenance Plan will 
help you check to see that cables in your plant 
are not being abused. 


If you follow this free plan you not only help 
yourself, but more important, you help the war 
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Tomorrow may be too late—do it NOW 
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effort. This manual provides a practical auto- 
matic method for complete analysis of circuits 
and equipment...uncovers potential weaknesses 
...methods for correcting them... with charts 
to enable quick periodic check-ups. 

NOTE: Through this Preventive Maintenance Plan you 
may uncover the evidence necessary to obtain an “emer- 
gency repair priority.” This is explained fully in the 
plan book. 43225 





Anaconda Wire & Cable Company 
25 Broadway, New York City 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding production. 


Individual 
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ELECTRONICS AHEAD 


If you stop the average man in the street and ask him 
what he thinks the future holds he will inevitably men- 
tion electronics as one of the great fundamental new 
industries that will change our lives. 

There’s glamour in the magic and mystery which has 
grown around electronics. It fires the imagination. And 
rumor has carried the wonders that will appear, when 
the veil of wartime censorship is lifted, to the fantastic. 

But around home, within our industry, it is about 
time that we started to take stock of just what electron- 
ics means to us. Where do we fit? In this great loosely 
joined family of electrical men there isn’t even a com- 
mon language. 

We talk of industrial electronics. But the jargon of 
the electronics engineer has grown in a world apart, the 
world of communications and radio. And the power 
application engineer who is concerned with industrial 
control has an entirely different lingo. Let’s set this 
down as Family Problem No. 1—a common language. 

Now let’s look at what electronics means to us. Elec- 
trical devices using electron tubes can do a lot of things 
more easily, better and more efficiently than previously 
available apparatus. They can also do things that no 
other equipment can. But it is a long hard row between 
the mere recognition of the possibility and the actual 
equipment on the job. Therefore, let’s call this Family 
Problem No. 2—closer, practical liaison between the 
electronics expert and the industrial specialist. 


And then all the family has to live with this glamor- 
ous newcomer. The electrical contractor will be install- 
ing electronic equipment. The inspector will be thumb- 
ing his code for appropriate safety rules, the mainte- 
nance engineer will be writing out requisitions for 
replacement parts and tubes and all will be wondering 
about service. Who will take the call, the factory, the 
contractor, the maintenance department, or the corner 
radio shop? None of us can afford to underestimate the 
importance of this problem. Upon its solution the prog- 
ress of electronics in industry will depend. It’s Family 
Problem No. 3. 

What can we do about it? First, in my opinion, there 
ought to be an open industrial electronics conference 
between the manufacturers of electronics equipment 
and the rest of the electrical industry including represen- 
tatives from NECA, NISA and the various electrical 
maintenance groups. And concurrently, electronics en- 
gineers and power engineers ought to write a common 
terminology. 

Once linked in a partnership of common understand- 
ing of what electronics is prepared to do for industry, 
and what needs to be done in design, engineering, sales, 
application and maintenance, the electrical industry 
may find that fantastic vista closer than we think. 
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» «we found Graybar had ’em on file” 


(another example of the time-saving gains of Graybar MM Service*) 


A firm that was ‘‘up to its neck’’ 
in war production was confronted with 
a new questionnaire from Washington 
concerning the amounts of strategic 
materials it required. Many of the 
essential electrical supplies used by 
this firm were partly or wholly made 
of these materials. 


The compilation job looked over- 
whelming to the firm’s overworked 
office staff. Then, someone pointed out 
that virtually all the electrical items 
were being purchased “via GRAYBAR.” 
Perhaps GRAYBAR’S records could help. 


Sure enough, GrayBar’s records of 
shipment and files of product informa- 
tion were so set up that it was possible 
to assemble the required data right in 
GRAYBAR’S local office. So far as elec- 
trical supplies were concerned, the job 


efices® 
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was done quickly and accurately, in 
strict accordance with governmental 
regulations. 


This is only one example 
of GRAYBAR’S ability and willingness 
to work with you to smooth out mat- 
ters of record-keeping and red tape 


when you buy electrical supplies. If 
your procurement procedure is neces- 
sarily complicated, we’ll fill out every 
form “to the letter.” But if a chance 
exists to help cut down on paper-work 
we'll try just as hard to help you find it. 
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in cubicles at left. 


SUBSTATION Jayout, incoming line switchgear is located in rear cubicles, feeder control 
Lights on goose necks above cubicles show breaker position. 


Research laboratories all over the world were 
studied to make the wiring system of the Murray 
Hill buildings of Bell Telephone Laboratories the 
finest available with utmost flexibility and safety 
the determining characteristics. 


By C. T. Siebs* 


T is a characteristic of research that 
neither its final products, its course, 
nor the means it employs can be 

foreseen in any great detail for more 
than a relatively short period in the 
future. This characteristic was one of 
the determining factors guiding the de- 
sign of the new Murray Hill buildings 
of Bell Telephone Laboratories. Ready 
changeability in room size and in the 
service facilities provided had to be 
considered at every step. Another factor 
that has been given most thoughtful con- 
sideration is safety to the personnel. 
Although power in one form or another 





* Plant Engineer, Western Electric 
Company, Kearny Works, previously 
Assistant Construction Engineer, Bell 
Telephone Laboratories Inc. 


Electrical Contracting, April 1943 


is used in almost all the laboratories, it 
is used as an auxiliary by men whose 
thoughts are engaged primarily by 
phases of the work other than the elec- 
tric power used. They cannot be ex- 
pected to take the precautions that a 
trained electrician would, and thus every 
thought was given in the design of the 
installation to provide circuits requiring 
a minimum amount of maintenance, 
equipped with simple and obvious circuit 
protection, and at the same time pro- 
viding individual and collective safety 
to personnel and equipment. 

While flexibility, safety and circuit 
characteristics were factors of para- 
mount importance in the design of the 
electrical distribution system, economic 
considerations also greatly influenced 








the ultimate design. Since changes 
in space and facilities are essential to 
a research organization, provisions 
were incorporated in the fundamental 
design to permit such changes to be 
made readily and expeditiously so as 
to keep the yearly operating costs as 
low as_ possible. 


Primary Power Supply 


The main interconnected buildings of 
the initial block at Murray Hill are 
three story with attic and cellar. The 
larger of the two sections is 670 feet 
long, and the shorter about half this 
length. Floor space is approximately 
a quarter of a million square feet. 

The location selected for the boiler 
room, substation, and possible future 
generating equipment is some 1000 feet 
from the initial block of buildings, and 
was ipfluenced by the probable ultimate 
development of the property. A survey 
of probable maximum demand and load 
factor indicated that for the initial group 
of buildings a 1500 kva. transformer 
bank would be sufficient, and that an 
ultimate capacity of 7000 kva. might be 
required should buildings, as originally 
contemplated, eventually be built for the 
entire laboratory. Consideration was 
given to the economics of local power 
generation. With the low load factor 
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WIRING CHANNELS along partition enclose subfeeders from pier risers, individual 
outlets are separately protected. 
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TABLE OUTLETS are connected by flex to conduits in floor. Flexible cables include a 

grounding wire. All single phase receptacles are 3-wire, three phase receptacles are 

four wire. The rectangular boxes on the trough are covers over three time lag fuses. 
The small switches are magnetic type circuit breakers. 


under normal operating conditions, how- 
ever, together with the limited process- 
steam requirements, it was not possible 
to improve in local generation of power. 

The initial transformer bank consists 
of four 500 kva. single-phase trans- 
formers, The fourth transformer serves 
as a spare, and is arranged so that it 
can be cut into service in a very short 
time should any one of the transformers 
develop trouble. 

When the substation load increases 
beyond the capacity of the initial trans- 
former installation, a duplicate trans- 
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former installation is contemplated con- 
nected into the system as shown in the 
one line schematic. 

The capacity of the additional trans- 
former bank will then probably be 
stepped up to 3000 kva. and the initial 
transformer bank changed from 1500 
kva. to 3000 kva. at some later date, 
as and when the load demand warrants. 
This will improve the substation design, 
and will, in the event of a transformer 
breakdown, reduce the outage time to 
that required for a switching operation. 

Arrangements were made with the 


utility to supply 13 kv. power to the 
substation from Chatham substation 
through an overhead pole line ring 
main taking separate routes to our prop- 
erty. This eliminated to a considerable 
degree the possibility of shutdown due 
to outage from storm conditions. 

The 13 kv. power was brought to our 
property on a single pole line through 
two separate feeders, and was fed into 
the substation by two underground 
cables terminating in outdoor type 15 kv. 
metal-clad switchgear and lift-up type 
oil-break circuit breakers having an in- 
terrupting capacity of 75,000 kva. From 
this switchgear bank, the power supply 
was fed to three single-phase substa- 
tion transformers using three-phase 
delta primary and 3-phase wye sec- 
ondary connections through three 10 
percent single-phase step regulators, ca- 
pable of maintaining the voltage on the 
4 kv. side to within 3 of 1 percent as a 
steady condition, and to within probably 
1 percent to 14 percent under a fluctuat- 
ing 13 kv. voltage condition. By suit- 
able line-drop compensation, these regu- 
lators are set to be actuated by the 
voltage in the main laboratory build- 
ings, rather than by the voltage at the 
substation itself. Spare conduit was 
installed throughout the transformer 
slab to permit future growth without 


affecting the initial installation. The’ 


step regulators are each provided with 
a by-pass and disconnecting switchgear 
so that maintenance and repair can be 
effected without interfering with service 
continuity. 

A single-line diagram of the circuit 
to the outgoing 4 kv. feeders is shown. 
Disconnecting potheads do not take the 
place of disconnecting switches, but are 
used here to provide a means for isolat- 
ing the underground cables from the 
overhead wiring at the substation, since 
cable faults, if they do occur, would 
probably occur in the underground runs. 





TYPICAL DISTRIBUTION riser layout for 
each 48 linear feet of building. 
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Primary regulated + kv. power is fed 
from the substation to the Laboratory 
buildings through two underground 
feeders with conduit provision for one 
spare. Each feeder consists of three 
7 kv., 3/0, single-conductor rubber-lead 
cables, of the oil-base rubber type, and 
color coded on the surface for phase 
designation. One smaller underground 
feeder supplies 4 kv. power to the 
sewage-pumping station at which point 
a 37.5 kva., three-phase 4150/120/208 
volt transformer supplies this building 
with power and light. This latter cable 
is fed through disconnecting potheads 
by the oil switches controlling one of 

f the main feeders to the laboratory, and 
the boiler house transformer is con- 
nected similarly to the other feeder. 
The apparatus in the substation may 
readily be identified in the photograph. 
! The four transformers are in the center 
with the step regulators directly in front 
of them. Behind the two left hand 
transformers are the 13 kv. oil switch 
and metering cubicles, and at the ex- 
treme left are the cubicles containing 
the 4 kv. bus, feeder oil switches, relays, 
etc. At the rear right is the battery 
house, and just in front of it is the 
transformer supplying power and light 
? to the boiler house. The three out-going 
208-volt feeders from this transformer 
are mounted just to the left of the trans- 
former. 


+ Secondary Distribution 


Due to the transfer of apparatus and 
equipment designed for use on a 120/208 
volt 4-wire, 3-phase, power distribution 
system from West Street to Murray 
Hill, and to the standardization of 
120/208 volt 3-phase 4-wire distribution 
circuits throughout the country, this 
form of secondary distribution was de- 

- cided upon for power and lighting 
through the Murray Hill Laboratories. 

The Laboratory requirements necessi- 
tated a distribution specification so 
strict that many commercially developed 

7 methods of distribution had to be aban- 
doned. Some of the more difficult limi- 
tations to be met were: 


1. Stray magnetic fields had to be 
strictly limited, necessitating the run- 
ning of all 120/208 volt main power 
cables at an elevation not higher than 
the cellar floor level, and cables had 
to be encased in steel conduit. This 

eliminated the possibility of using com- 
mercial busduct on the cellar ceiling. 

2. A good wave shape was necessary. 
It so happened that the utility company 
a had a good wave shape on their 13 kv. 
system, and so by using step regulators 
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in place of induction regulators, this 
requirement could be met. 

3. The possibility of relatively heavy 
isolated single and three-phase loads in 
combination with close voltage regula- 
tion requirements throughout all build- 
ings and floors made it necessary to de- 
sign a secondary distribution system of 
the network order, with short feeder 
runs to all points of application. 

4. Transformer hum had to be re- 
duced to below a specified decibel rating. 

5. Throughout the building power and 
light ‘distribution system, all high ten- 
sion cables, switchgear, and trans- 
formers had to be so designed and inter- 
locked so as to preclude the possibility 
of accidental contact with live parts by 
maintenance men as well as by operators. 

6. The distribution apparatus design 
had to be sufficiently simple to preclude 
the necessity of having to employ trained 
high-tension men for the maintenance or 
operating divisions. 


Design of Low Tension System 


To meet the anticipated load shifts 
and changes in power demands due to 
variable occupancy requirements, and 
at the same time to meet the above 
distribution-system specification, a low 
tension distribution system had to be 
specially designed. 

The low tension system developed 
and installed included the use of dupli- 
cate full-capacity + kv. feeders with 
provision for a future third, each pro- 
tected by oil circuit breakers at the 
substation connected through suitable 
switchgear to banks of three 200 kva., 
4160 volt delt, 120/208 volt wye, 
insulated neutral, air cooled, type B 
insulated transformers feeding into 
three low-tension secondary loops, lo- 
cated in the cellar floors. 

Sequence Cory interlocks were pro- 
vided between the 4 kv. circuit breakers, 
feeding the loops. In addition to the 
Cory interlocks, auxiliary series elec- 
trical interlocks were included in the 
4 kv. transformer  feeder-transfer 
switches, which trip the low tension 
600-ampere circuit breakers unless all 
transformers feeding any given loop are 
fed from the same 4 kv. feeder, but per- 
mits individual transformers to be cut 
in or out of service as the load demands. 

The above series interlocks were in- 
stalled both as a safety feature, to pre- 
vent the possibility of accidents due to 
back feed and for operating simplicity 
in the event of a 4 kv. feeder fault 
necessitating a manual changeover of all 
transformer transfer switches effected. 

One disadvantage, as compared with 
the more usual network system of con- 


























































POWER DISTRIBUTION panels in basement 
have beveled corners and flush door 
handles. 








LIGHTING CIRCUITS are brought back to the 
panel and switched by a contactor (upper 
left). Terminal strip is shown at upper 
right. Circuit breakers have locking handies. 
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DUPLICATE SERVICE connections shown in single line schematic of the substation. 


nections, is that continuity of service 
under a 4 kv. feeder fault condition is 
sacrificed. This feature, as applied to 
Laboratory power supply, was fully in- 
vestigated and found to be of secondary 
importance as compared with the ad- 
vantages gained. 


Design of Power Loop 


To meet the requirements of the sec- 
ondary distribution specification, the 
power loop had to be installed in metallic 
conduit at an elevation not higher than 
the cellar floor. As the cellar design 
of all buildings included a central longi- 
tudinal aisle space, it was decided to in- 
stall the loop under the central aisle 
floor slab, using parallel 34-in. conduit 
terminating in waterproofed concrete 
splice box at every column location, 
which occurs every 24 ft. throughout all 
buildings. 
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The conduit connections to the con- 
crete splice boxes were made water- 
tight by passing the conduit through 
a simple stuffing box incorporated in 
the concrete splice boxes. This layout 
has many advantages such as breaking 
the otherwise closed magnetic circuit, 
thus overcoming conduit heating due to 
the unbalancing effect of local heavy 
single-phase loading, and at the same 
time permitting conduit expansion and 
contraction under variable-load heating 
conditions. Considerable expense was 
also saved due to simplicity of installa- 
tion. 

Seven 4/0 synthetic jacketed high 
voltage colored cables were installed in 
each conduit, using two cables in paral- 
lel per phase and one for the neutral. 
The use of two conductors in parallel 
per phase had several advantages over 
the use of single conductors. The volt- 


age regulation, particularly under low 
power-factor condition, such as motor 
starting, is considerably improved, the 
handling of the smaller cables is easier 
both from an installation and tapping 
standpoint, the size of limiters is re- 
duced, and the repair and maintenance 
stock kept to a minimum. 


Transformers Feeding Power Loops 


Air cooled transformers built with 
Class B insulation (Mica, Asbestos, 
Porcelain, and Glass) were chosen for 
their fire-proof characteristics, reliabil- 
ity, and low installed cost. The trans- 
former size adopted (200 kva.) repre- 
sented the most economical size for the 
building loading. Using a maximum 
number of three transformers per loop, 
limited the interrupting capacity of the 
protecting low-tension circuit breaker to 
20,000 amperes, which permitted the use 
of relatively inexpensive circuit breakers. 

The transformer overload protection 
is primarily on the secondary side, al- 
though oversized high-tension 
were also installed as additional trans- 
former protection. The 
and associated metal-clad high and low 
tension switchgear were designed as a 


fuses 
transformers 
OUTLETS at outside pier are connected into 


riser and protected by circuit breakers in 
outlet boxes. 
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load-center unit with the transformer 
mounted on slide rails and capable of 
being installed or removed and a spare 
substituted through slideable contact 
fingers without touching any 4 kv. leads 
or offering the slightest danger to em- 
ployees. 
Secondary Power and Light 
Distribution 

From each splice box in the cellar 
floor, feeder taps are taken from the 
power loop to a specially designed 3- 
phase, 4-wire column-type dead-front 
safety-fuse main distribution panel. 
These panels are mounted on the row 
of columns running down the center 
of all buildings, and are connected with 
the splice boxes by standard conduit 
elbows set in the floor slab. Lighting 
feeders are run from the distribution 
panels vertically up each column to the 
attic, picking up a lighting panel on 
each floor, each panel feeding the full 
width of the building for a distance of 
24 feet. 

Laboratory power feeders are run 
vertically up each side wall on 12-ft. cen- 
ters fed from alternate main distribution 
panels, picking up 50 ampere circuit 
breaker cabinets on each floor. The 
50-ampere circuit breaker is not in- 
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LOAD CENTER showing 4000 volt feeder selector switchgear at left with Cory inter- 
locks, secondary air circuit breaker and metering panel at right with 200 kva. trans- 
former in center. 


stalled if an area is used for offices or 
space not requiring power, but provi- 
sion is made for inserting the breaker 
when the area is converted to laboratory 
use. Each 50-ampere 3-pole circuit 
breaker supplies laboratory power to 
approximately 300 square feet of floor 


space, which is equivalent to 60 watts 
per square foot. 

To meet the requirements of flexibil- 
ity in space assignment, the buildings 
have no permanent partitions except 
around stairwells, elevator shafts, and 


[Continued on Page 80] 


BUILDING distribution system in single line schematic showing Cory interlock system. 
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HORSEPOWER AND CURRENT are both 
plotted in percent of full-load. Read 
the current which the squirrel cage 
motor is drawing by means of a tong 
ammeter. By projecting this current 
value to the curve and down to the 
horsepower ordinate the output to the 
load can be quickly determined. This 
curve has been drawn for a 60 hp., 3 
phase, 440 volt, 1200 rpm., motor with 
a no-load current of 24 amps. which is 
32 percent of the full-load current of 
75 amps. 


INPUT CURRENT is being measured to 
determine the horsepower output by 
use of the accompanying curve. 


HE actual horsepower output of a 
Tessie cage motor can be found 

quickly, easily, and quite accu- 
y tately with only the use of a hook-on 
type ammeter. The applied voltage must, 
of course, be the rated voltage of the 
machine; otherwise current readings 
will be greater or lesser as the voltage 
is respectively below or above rated 
voltage. Since percent power factor 
drops off considerably when a motor 
operates below half load, a constant 
check of motor outputs should be main- 
tained to determine advisability of re- 
placing underloaded motors with smaller 
ones which will operate more nearly at 
the full load point. Nick Dragics, 
Electrical Engineer of Fiberglas in 
Newark, Ohio, recommends this method 
for checking squirrel cage motor loads 
in the plant. 

Current in percent of full-load is 
plotted against horsepower in percent 
of full-load. Only the no-load current 
in percent need be known. This can 
be found by the use of a clip-on am- 
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meter with the motor running idle. It 
is generally easy enough to throw off 
the belts or to disengage the gear and 
pinion for this quick test. Or the no-load 
current value may be known. 

Spot this percentage current value on 
the 0 vertical horsepower line. Then 
take half this value and spot it also 
on the 0 horsepower line. Connect this 
half value point with the 100 percent 
current—100 percent horsepower point 
by a straight line. Where this line 
crosses the 50 percent vertical horse- 
power line spot another point, and con- 
nect it with the no-load value point by 
another straight line. 


Example 

Take a specific case. A 60 hp., 440 
volt, 1200 rpm., squirrel cage motor 
has a full-load current rating of 75 
amps. which is taken as 100 percent. 
The belts are thrown off the pulley 
and a no-load test with the tong am- 
meter shows 24.0 amps. which is 32 
percent of 75 amps. This value is 


HORSEPOWER 
Quickly Determined 


Output of squirrel cage motors 


can be determined from input 


current as measured by ammeter 


spotted at 1 in the chart. Half this 
value or 16 percent is spotted at 2 and 
the full-load current-horsepower point 
is spotted at 3. Then 2 and 3 are con- 
nected by a straight line and where this 
line crosses the 50 percent horsepower 
line, point 4 is spotted. Now 4 and 
1 are connected and the curve used is 
from 1 to 4 to 3. The motor is then 
loaded up and another test is taken 
with the tong ammeter. This time it 
reads 31.5 amps. which is 42 percent 
current. Running horizontally over 
trom 42 percent current to the curve and 
dropping vertically to the horsepower 
ordinate, the output is found to be 20 
percent which is 12 horsepower. 

Another test is made under heavier 
loading and the current is found to be 
70.5 amps. which is 94 percent current. 
The corresponding output is found to 
be 93.5 percent or about 56 horsepower. 

Extending the curve for overload, a 
current value of 86.2 amps. would be 
115 percent full-load current and the 
corresponding horsepower output to the 
load is found to be 118 percent or 70.8 
horsepower. 

It will be noted that the current per 
horsepower output is higher below the 
half load point. This is due in part 
to the fact that the iron, copper, wind- 
age and friction losses consume a 
greater percentage of the total input 
current. Low power factor is respon- 
sible for more wasted current when 
the motor operates under half load. In 
other words, at no-load the motor out- 
put is zero and the input current is 100 
mechanical loss. From this it can be 
seen to be well worthwhile to keep all 
motors as fully loaded as possible. In 
considering the overall plant efficiency, 
quite a power-bill saving can be made 
if a greater percentage of purchased 
current can be put to useful work and 
less to losses and wattless power. This 
wasted energy should and must be 
curtailed. 
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Comparison of installation time for 
racks and welded duct in man-hours 
for a 100 foot length unit carrying 
50 cables with turrets every 10 feet. 


RACK—100hours DUCT—30 hours 


Cost in dollars to manufacture each 
turret cable rack unit as compared 
with equivalent duct unit. 


RACK—S$13.00 DUCT—$15.00 





NEW CABLE-DUCT installation showing main turret 


ducts which top the 


main switching turrets. 


Welded Cable Ducts 


Closed ducts for interior distribution of tele- 
graph and power cables made by welding process 


HE distribution of many hundred 
Te in a large telegraph office 

requires much planning to route 
the cables in the most direct path over 
the shortest distance, to determine the 
means of carrying them, and to arrange 
the cables in such a manner as to avoid 
cross-overs and entanglements. 

In years past the open flat-iron 
ladder style cable rack was used. This 
method necessitated tying each cable to 
cross straps at 10-inch intervals. An 
improved closed duct system was de- 
signed which is a great improvement 
over the ladder-style open cable rack 
in appearance, and at the same time 
protects the cables from dust, mechani- 
cal injury, and other common hazards. 

The main turret duct which tops 
each switching turret was designed to 
enable cable groups to drop from one 
side into the turret jack rows, to permit 
other cable groups to rise from these 
turret jack rows to the other side of the 
duct and to permit still other groups of 





From a study submitted to the James F. 
Lincoln Arc Welding Foundation by Harry 
J. Eiermann, Engineering Dept., Western 
Union Telegraph Co., New York. 
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direct cables to pass through to their 
individually assigned turrets. End tur- 
ret ducts, offsets, goosenecks and various 
other curved and straight ducts to ac- 
commodate the particular requirements 
completed the installation. The design 
of the fabrication of this system, includ- 


ing the reinforcement members, was 
made possible through the basic use of 
the arc welding process. The use of 
rivets or bolts for the primary fabrica- 
tion would have made the installation 
costly and burdensome. The over-all 
installation saving realized through the 
use of welded duct over the old ladder 
type cable racks figured to approxi- 
mately 63 percent. 

Comments and reports have come 
from various sources pointing out the 
five main advantages: 

1. Simplifying installation of ducts 
and cables. 

2. Greater ease in finding any faulty 
cable. 

3. Eliminating dust and dirt from 
cable banks. 

4. Protecting 
injury. 

5. Beautifying of a huge telegraph 
office. 


cables from external 


Cable and Power Ducts 


In rendering telegraph service to large 
private companies by which telegraph 
communications are transmitted to and 


[Continued on Page 127] 


ISOMETRIC sketch of tee which is similar to the “T’ conduit fitting but has the 

greater advantage of permitting the cables and power wires to continue to their 

destination in any direction while remaining in its individual compartment. The 

underpass and bridge is so designed as to provide for this without reducing the 
capacity by more than 5 percent. 
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From plan to final assem- 
bly, lighting is the con- 
stant aid to skilled hands 
and machines in aircraft 
production. These photos 
from major aircraft 
plants show some of the 
modern illumination 


methods used. 


LIGHTING 
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ABOVE 


FINISHED LIGHTING in a4 warehouse sec- 
tion, 625 ft. long, 160 ft. wide, with 
35 ft. head room, having a mezzanine 
40 by 325 ft. Lighting fixtures contain 
tour 40-watt white F lamps; are sus- 
pended from horizontal pipe supports. 


TOP RIGHT 


DRAFTING ROOM with a big template 
loft adjacent is lighted to 35 foot-can- 
dles by 4-lamp fluorescent fixtures in 
rectangular boxes with diffusing glass 
over the bottom, suspended from 
wooden beams which carry the conduit 
and ouilet boxes on top. 


CENTER RIGHT 


TOOLMAKERS SHOP lighted with 4-lamp 
fluorescent units suspended from pipe 
rails, Panels for lighting and motor 
control are located at the columns. 
Feeds to the motors are usually run in 
troughs in the concrete floor. 


LOWER RIGHT 


OFFICES ARE lighted with a more orna- 
mental fluorescent 4-lamp fixture 
equipped with translucent diffusing 
glass. Business machines are fed from 
numerous floor outlets in rows and 
available to machines at almost any 
placing. 


LEFT 


TWENTY-EIGHT MILES of light were in- 
Stalled in this new plant by contrac- 
tors R. R. Jones of South Pasadena and 
Commercial Electric Co. of Los Angeles. 
To mount them 45 ft. above the floor, 
contractors used movable scaffolds on 
which two men could work. 
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COIL WINDING is the specialty of Estalene Braden. She could 


ARMATURE WINDER, Lillian Dickerson, mastered the operation r tality Oo] é P 
switch to armature winding in a minute, if necessary. 


of the armature winding head. Loose ends don't puzzle her. 


ALL SHOP 


\\ E’RE still on top,” remarked Henry 
Caldwell, proprietor of the “C” Elec- 
tric Co., Cincinnati, Ohio, as he sur- 

veyed the work on hand and his four-girl crew 

turning out the repair jobs. He admitted having a 

slight case of leaping jitters when the pinch came 

and had to think fast and act quickly to stay where 
he is. 

When the war started, Henry was in business 
about two years and was doing right well. But he 
had a young organization, all employees being under 
25 years of age; and he was handling relatively small 
work—motors up to 10 hp. in size. With the curtail- 
ment of non-essential industry, restrictions on mate- 
rials, and the draft, he saw difficulties in the offing. 

His first concern was to maintain the flow of 
incoming business—as much of it as possible under 
essential classifications. He solved this problem by 
going to larger repair shops and offering to sub- 
contract their small motor repair work. The shops 
cooperated with him, being glad to get a reliable 
firm to take part of this load off their shoulders and 
release more of their time and manpower for the 
larger jobs swamping their books. The “C” Electric 
Company is now doing this type of subcontract work 
for six of the larger shops in the Cincinnati area. 

HENRY CALDWELL shows how magnet wire stocks are kept at Everything went along fine until the draft made 


el to eliminate heavy lifting. Reels can be rolled into 7 : : 
ee gee tg Pe ee : inroads on the shop personnel. It’s pretty difficult for 
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FINAL COACHING—Cyril Betzweiser, now in the Army, shows 


Della Riley the fine points of stator stripping. 


SUBCONTRACTING 


This small motor service shop sidestepped being a war 
casualty by tying-in with essential work and replacing 
its drafted personnel with women 


a young shop to hold on to its men, es- 
pecially if they are of a ripe draft age. 
So, one by one they were called. A crit- 
ical stage developed when Henry saw 
that he would lose five of his seven men 
to the armed services. Once again he 
had to act quickly to save his business. 


Hires Girls 


He did what every industry has al- 
ready done, or will be forced to do in 
the immediate future—hire women. It 
wasn’t expedient to hire a woman to 
do just coil winding, taping or other 
single operations. He had to have 
them to do all phases of the work. He 
contacted the United States Employ- 
ment Service, asked for—and got—four 
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young girls without previous experi- 
ence but who, through USES tests, 
proved they had mechanical aptitude. 
He preferred young girls because he 
assumed that they would be easier to 
train and would have fewer domestic 
responsibilities to distract them from 
their work. 

Apparently his formula worked. In 
three months time the girls have mas- 
tered the mechanics of armature and 
coil winding, motor stripping, insertion 
of coils and connections on simpler mo- 
tors. Every operation is carefully 
checked and rechecked. By learning all 
phases of the work, the girls can be 
switched from one operation to the other 
so occasional absence or illness will not 
interfere with production. 


STATOR WINDING comes easy to Josephine Simms, who is rapidly 
learning shop terminology. 


In the interim, he gave them small 
doses of basic theory to clarify the 
mysteries of electricity and the electric 
motor. After this was absorbed, they 
were given fundamentals of shop prac- 
tice. In fact, he had to restrain them 
somewhat to prevent them from advanc- 
ing too rapidly. Some already were 
anxious to operate the lathe. But his 
plan calls for a slow and thorough 
orientation into shop methods and 
motor repairing. He wants them to 
know thoroughly the “why and how” 
of their jobs. 

Of course, some shop changes had 
to be made. Washroom facilities had 
to be built and wire stocks and heavy 
parts rearranged to eliminate any heavy 
lifting. However, to a small shop this 
is a minor item. 

The “C” Electric Company is a new 
member of NISA, reaping the benefits 
of that association’s vast store of experi- 
ence and shop knowledge and keeping 
abreast of government regulations 
through its services. Here is an out- 
standing example of a_ progressive 
small shop that refused to give up the 
ghost without a struggle; solved its 
personnel problem; and, through sub- 
contracting, found its place in the war 
effort. It shows what other small shops, 
who find themselves in similar circum- 
stances, might do. 
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Reservoir of 
Spare Capacity 


Directives from WPB have con- 
centrated on the application of new 
motors and rightfully so, for control 
over installations already made is 
practically impossible. Consequently 
it is up to the maintenance organiza- 
tion to help solve this acute shortage 
of critical materials. The amount of 
material which can be saved by re- 
rating motors for new application is 
actually small compared to the sav- 
ings possible by juggling present in- 
stallations, 

Recommendations have been made 
to increase loading, but in the majority 
of instances loading cannot be varied 
at will by a mere twist of the wrist. 
Thus this vast reservoir of reserve 
capacity that has been built up over 
the years from the application of 
safety factors in original design and 
manufacturers built-in service factor, 
is seemingly out of reach. 

For instance, a compressor was in- 
stalled several years ago to perform 
a specific job. Production required 
and still requires only a certain volume 
of fluid and no more. The 125 hp. 
driving motor is only drawing 96 hp. 
average with 112 hp. for peaks. 
Thousands of identical cases can be 
cited. 

To remedy this situation is not an 
easy task, but it is far from being im- 
possible. A thorough study must be 
made of charts taken with recording 
meters of every motor in the plant. 
A general move-up can then be made 
with smaller motors being moved in to 
take over larger loads which had pre- 
viously been over-motored. Very 
often it will obviate the necessity of 
buying large motors. In any case the 
savings of critical material are tremen- 
dous. By bringing up thé average 
loads on the plant motors, a very 
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marked increase of power factor will 
be effected with its resultant conserva- 
tion possibilities. Increased power 
factor means released capacity of 
switchboards, buses, feeders, trans- 
formers, and generators. Power fac- 
tors have been increased 20 percent 
and 30 percent by merely juggling 
the motor load to bring each individual 
drive up to capacity. The value of such 
a move on the part of the maintenance 
organization to the war effort cannot 
be over-emphasized. 


Trophy Cases 


All too often, we look upon the 
cabinets in which we keep our testing 
instruments as trophy cases. If asked 
about our facilities for making elec- 
trical tests we point with pride to a 
polished veneered cabinet full of nice 
new-looking meters of all types. An 
industrial analyzer, which only the 
boss himself can use for anyone else 
might jar it out of calibration, indi- 
cating voltmeters and ammeters, shunts 
galore, recording wattmeter-ammeter- 
voltmeter, potentiometers, current and 
pot transformers, power factor meters, 
Meggers, and such. “Not a scratch on 
any of them. Have you ever seen a 
better accumulation of meters?” The 
answer is, of course “No.” But they 
might just as well be loving cups. 

Instruments are valuable. They 
deserve reasonable care. They can be 
ensconced in prim security behind 
locked cabinet doors. Once the crew 
is thoroughly impressed with the 
enormous value represented and the 
wrath that will descend upon the one 
who might jar one out of calibration 
it is reasonably certain that they will 
last a long time unmarred by cal- 
loused thumbs or careless tools. 

However, instruments give informa- 
tion about electrical systems and equip- 


ment that means much more in dollars 
and cents than the intrinsic worth of 
the meters. They can’t give informa- 
tion in a locked case. They ought to 
be out where the men who know how 
will use them freely. 

A case recently came to our atten- 
tion where the foreman of an elec- 
trical crew who could casually dis- 
patch several hundred dollars worth 
of tools by a phone call to the tool 
room, had to file a special requisition 
and sign personal responsibility for 
damage in order to obtain a fifteen 
dollar voltmeter. The instruments 
were classified as laboratory apparatus. 

Every shop should have a set of 
meters that can be dispatched to the 
job as easily as other tools for that 
is exactly what they are. The only 
possible way to expect dividends from 
an investment in good meters is to 
put them to work. As long as they 
remain on the shelf they are merely 
a liability. They become valuable 
assets when applied to the job. 


More Code 


Revisions 


In the News section of this issue a 
new group of Code changes are an- 
nounced. They are the proceeds of the 
fifth meeting of the Emergency Com- 
mittee which has the job of keeping 
our safety rules geared to the special 
problem of war. Again the amend- 
ments reflect careful thought, and a 
ready willingness to accept new mate- 
rials and methods where the conser- 
vation in critical materials justify 
emergency rules. 

Several of the new Interim Amend- 
ments are minor adjustments to elimi- 
nate conflicts caused by previous 
rules. No. 80 eliminates a possible 
conflict on rules referring to cranes 
and hoists. A discrepancy between 
published reports on No. 55 and the 
Supplement has brought action to ap- 
prove the Supplement version as rep- 
resenting the intent of the committee. 

Evidence of close cooperation with 
WPB in carrying out conservation 
rules is apparent in No. 72, which is 
revised to permit increasing the rat- 
ing on separate over-current protec- 
tion to motors; permitting No. 8 
unprotected ground wires at WPB 
request under No. 81; rating SBW 
and SB wires for open installation 
under No. 77 and permitting No. 18 
steel for cabinets. 

To keep those who must live with 
the Code up-to-date on the new rules 
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a new Supplement was recommended 
and will probably be forthcoming in 
the near future. 

It is increasingly evident that the 
Emergency Committee procedure has 
sufficient speed to handle the extraor- 
dinary problems of wartime and still 
provide real protection to Code funda- 
mentals. 


Sievert Goes 
To Washington 


One of the perennial protests of 
business against government war 
bureaus is that the staff men are not 
up to the caliber of the responsibilities 
they must handle. And government 
barks back that they asked industry 
for top men and took industry’s coun- 
sel in filling the posts. 

There need be no concern on either 
point about the new Chief of the Used 
Equipment Section of the General In- 
dustrial Equipment Division, WPB. 
Carl A. Sievert, president of the Siev- 
ert Electric Company of Chicago, long 
so active in NISA activitjes that more 
identification than his name is un- 
necessary, has just been appointed to 
that post. He will have the job of 
directing applicants for motor priori- 
ties to the sources of used motors. 

As the top man of a prominent 
motor shop, Carl Sievert takes mature 
responsibility, able experience and 
the invaluable know-how of his in- 
dustry to a difficult job in WPB. 


Copper Scrap 
Vital 


Copper scrap is the primary indus- 
trial salvage problem of 1943, although 
iron and steel scrap collections must 
be maintained at high levels. The 
concentration on copper salvage will 
of course throw the responsibility onto 
the shoulders of the electrical mainte- 
nance man and the contractor. It 
offers a golden opportunity to prove to 
ourselves and to our government that 
not only can we successfully carry the 
burden of keeping production up to 
peak by maintaining production equip- 
ment, but also that we can do our 
share in returning scrap to the mill 
which will feed raw material to that 
same productive equipment which we 
maintain. 

Copper in any form and brass and 
bronze castings such as_ bearings, 
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cams, pinions, housings, tubing, wire, 
cable, etc. are especially valuable right 
now. But let’s not make our salvage 
campaign a one day or a one week 
job. It must be for the duration. 

Set up a line of responsibility in 
your organization. Specify a certain 
man or men to ferret out copper, brass 
and bronze scrap. It is needed very 
badly and needed now. And its influx 
to the mill must continue until the 
war is won. It is vital that we turn 
this into a continuous program. Don’t 
neglect the slightest opportunity re- 
gardless of the extent. The electrical 
industry is huge. Every piece counts. 
Make provision for its collections and 
get in the scrap. 


Tax 
Debt 


In the efforts of Congress to pro- 
duce an income tax bill suited to the 
times and to the sizable share of the 
individual’s income that it now claims, 
debate has succeeded in clouding some 
simple issues. 

The Ruml plan is talked about as 
“forgiving taxes” or as “skipping a 
year’s taxes.” But the principal 
feature of the plan is that. it skips a 
year, not of taxes but of the tax base. 
Then by collection at the source the 
spectacle of enormous nation-wide tax 
debt disappears. 

And this is the real issue in “pay 
as you go.” Whatever device is con- 
cocted to make the shift, any plan 
must consider the evil of tax debt and 
operate toward its immediate elimina- 
tion. The Ruml plan is the simple, 
obvious answer, much too simple and 
practical, perhaps, for the technical 
purists of the Treasury. 

As it is today the Treasury does not 
carry income taxes due as an asset, 
yet realistic bookkeeping forces the 
individual to carry his taxes as a lia- 
bility. He is forever in debt for a 
year’s taxes. And the spectacle of a 
whole nation perpetually in debt to 
itself is ridiculous. 

The fundamental error was made 
when the income tax was started. It 
has become increasingly vexing as the 
tax rates have increased. There is 
nothing sacred in the principle of 
paying a year late just because it 
seemed a good idea back in 1913. Let’s 
get rid of tax debt and get started on 
a practical current basis of assess- 
ment and collection. 


Washington 
Comments 


Looking over the Washington scene 
during the past month, there are some 
fairly clear predictions that can be 
made with the usual hedge that the 
progress on the fighting fronts is the 
only true guide to the future. 

Regression of the war building pro- 
gram is lopping off a sizable chunk of 
the 1943 construction prospects, a cur- 
tailment, however, from an_ enor- 
mously large total. Even if the cuts 
are accelerated during the coming 
months, 1943 will wind up far above 
normal in construction totals. 

WMC is going through a period of 
severe criticism. Individuals will be 
pushed around but long-term plans 
will be carried out on schedule. The 
various devices used to obtain public 
cooperation will be just as drastic as 
are necessary to attain the goals al- 
ready set. 

Liberalized rules to allow utility ex- 
tension to farms do not yet include 
materials for wiring on the premises. 
If available inventories are not ade- 
quate some specific priority status may 
be extended. 

Salary ceilings will be lifted and 
rules on all wage brackets given some 
further flexibility. Wage control poli- 
cies, however, will be kept tightly 
reined. The Little Steel formula will 
go in all probability. 

No important congressional changes 
in selective service are in the cards. 
Men in 3-A will be in basic training 
by summer, few permanent deferments 
will be granted for any reason. Army 
particularly wants all men 18 through 
30 regardless of essential or depend- 
ency status and will probably get 
them. High rates of rejections in 3-A 
group will probably result in lowered 
physical standards. 

Industrial, commercial and residen- 
tial service and repair equipment will 
be easier to get after CMP gets into 
its stride. 

East Coast areas are in for drastic 
cuts in gasoline even to complete 
stoppage for a time to permit diver- 
sion of all available supplies for in- 
vasion. 

The social security number on in- 
come tax return hangs on a tag on 
$1100 workers, floaters who make a 
practice of changing jobs before they 
earn enough to require employer re- 
ports. Nevertheless the job of chas- 
ing down itinerant workers who make 
no report will be difficult. But it will 
be done. 
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BRIEF ARTICLES about practical methods of installing and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


PHOTOELECTRIC RELAYS 
CONTROL COAL LARRY 


INDUSTRIAL 





At the Adolph Coors Company, 
Golden, Colorado, G.E. photo-electric 
relays play an important role in con- 
trolling the movements of a larry which 





PHOTOELECTRIC relays also control 
the movements of the larry when it 
requires refilling. One of the uprights 
is let down out of the way to allow 
the larry to run a distance of some 
thirty feet to the coal bin, where a 
similar upright intercepts the light 
beam, thus stopping the larry. 


evenly distributes coal to a sectional 
hopper feeding a chain grate boiler. 

Photoelectric relays were installed on 
this equipment to replace limit switches, 
since it was felt they would prove more 
lasting as well as eliminate the various 
mechanical changes involved. 

As the larry, which is essentially a 
large movable coal bin, oscillates slowly 
back and forth on an overhead track in 
front of the hopper, hinged vertical up- 
rights in the center of the track be- 
tween the rails intercept the light beam 
from the photoelectric relays, which are 
mounted at each end of the larry, as it 
reaches the limit of travel in the for- 
ward and reverse directions. Thus the 
larry is prevented from traveling too 
far in either direction. 
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Furthermore, an electronic time-de- 
lay relay permits the larry to come to 
a smooth stop, which would probably 
not occur if the motor were plugged. 


SOLDER 
SALVAGE 





INDUSTRIAL 


Salvaging critical material could prob- 
ably be effected in many places of our 
daily operations if only we could think 
of them. Sometimes we do think of 
them but brush them aside with “it 
doesn’t amount to much.” But it does 
amount to quite a bit in the long overall 
picture, 

H, S. Bishop of the Submarine Signal 
Company suggested that a box be placed 


at benches where soldering was done. 
All solder drippings, no matter how 
small, was to be placed in the box. 
Everyone cooperated faithfully and at 
the end of six weeks a total of fifty 
pounds of solder had been collected, 
solder which in the past had been swept 
away. 


WIRING TEMPLET SPEEDS 
ASSEMBLY OPERATIONS 





WIRING 


At General Electric many thyratron 
resistance welder controls are being pro- 
duced for the precise control of resist- 
ance welding machines on war produc- 
tion. An aid to the quantity production 
oi these controls is the pasting of oil- 
resistant paper wiring templets to the 
back of the panel. This arrangement 
simplifies the drilling of holes in the 
panel and speeds up assembly by indicat- 
ing exactly where all parts must go on 
the panelboard. 

Shown here is a workman assembling 
one of the panels; to the left is a panel 
as it comes from the drilling operation. 
All the workman has to do is fasten the 
many parts in their respective places 
and connect the wires as indicated on the 
templet. He can leave the panel tem- 
porarily and take up the assembly later 
without hesitation, or someone else can 
take over for him. When completed the 
assembly and wiring can be checked 
almost at a glance preparatory to test. 





IN ADDITION to speeding production of this much-needed equipment, this 
arrangement helps simplify the maintenance job at the plant where the control 
is installed. 
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sist- Thinking out loud: 
luc- 
tion ABSENTEEISM IN WAR PLANTS is a big worry. Wonder if plant lighting has 
anything to do with it. Might. Long hours of work under inadequate 

east f light make for eye-strain -- eye-strain makes headaches -- headaches may 
the make absentees . . . And there are a great many older eyes that need the 
cat- best illumination possible in plants all over the country. We know how 
” important scientifically planned illumination is to plant safety. Why 
ing isn't it just as important in attacking the problem of absenteeism? We 
nel haven't had time to make any surveys, but we do know of individual work 
on. records in fluorescent-equipped plants that are much better than in 

the industry in general. How about asking some questions and letting us 

re know if this is a good sales hunch? LESS ABSENCE WITH FLUORESCENCE 

ino r might be a slogan. 

ter 
san COMMERCIAL FLUORESCENT FIXTURES manufacture continues -= because it 
steps up war production office efficiency -- for accounts rating priority 


t of A-l-J or better. 

















Speaking of which, NEW COMPOSITION REFLECTOR fluorescent fixtures not 

! only are going to town now but seem to be here to stay. Probably because 
it is "as light as light can be" in more ways than one. New Sylvania 
design gives 86 per cent reflector efficiency -- greater than that of 

{ prewar porcelain enameled metal. And it's lighter in weight for servicing. 








POSTWAR NOTE: Fluorescent lighting and electronics have a bright future. 
Fluorescent lighting will be extended from the war plants of today to the 
homes, stores and offices of tomorrow. And the peacetime applications 
of electronics to life and work have an unlimited ceiling. 
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FLUORESCENT WILL MARRY PLASTICS SOON -- a notable union of two products of 
tomorrow. Watch for plastic end caps on fluorescent lamps! This move 
toward the future will help to conserve some 62,000 pounds of alloy 
metals to help win the war. 





LUMILINE LAMP PRODUCTION is in your lap. Turn-in plan only way to 
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reclaim vital metals necessary to guarantee continuation of production. 
Don't turn them out -- turn them in. 
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MANUFACTURERS OF BARE AND 


whose electrical output is the Lifeblood of War Production 


F you haven't already done so, Herr Hitler, 
I you had better scrap your intuition. For in 


your carefully laid plans for world conquest, 
it has failed you once more. It has failed to warn 
you of a“ Power” more formidable than any you 
have yet faced. That “Power”, Herr Hitler, is 
electric power, American electric power, the 
power behind American production—the power 
that has met and will continue to meet every 
demand from our American factories geared 
to relentless war for Victory. 


Electric Power has now become the yardstick 
of a nation’s capacity for war. Here in America 
ours is almost limitless; thanks to the foresight of 
our power makers, the supply of electrical energy 
has always paced demand. It is not an accident 
that every war plant in America that needed 
more electric power got it when and where it 
was needed. 

Forward planning has always been a charac- 
teristic of the utility industry. It has never waited 
until a demand for power developed Theirs has 


been the job of anticipating demand and being 
“Johnny-on-the-spot” with adequate facilities so 
that when a switch was thrown, there was power 
available in the quantity needed. That is why 
America’s war producing machinery went into 
high gear so soon. That is why the “Power” Hitler 
forgot is now making itself felt on all fronts, and 
will continue to increase into a mighty crescendo 
of thundering tanks, planes, guns and ships to 
overwhelm and completely destroy the evil forces 
that would enslave us. 
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of advertisements sponsored by 





General Cable Corporation, depicting 





the role the Electrical Industry and 
industries closely allied with it are 
playing in the war effort. A message 
dealing with the Contractors’ Vital War 
Service will be published as a part of 


the series. 


This advertisement appears in the leading influential 
newspapers of the country...a continuation of the 
General Cable series. 


a 


General Cable Corporation Sales Offices: Atlanta, Boston, Buffalo, 
Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, Kansas 
City (Mo.), Los Angeles, New York, Philadelphia, Pittsburgh, 
Rome (N.Y.), St. Louis, San Francisco, Seattle, Washington (D.C.) 
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O specify automatic magnetic 

starters for motor-driven equip- 
ment where manual control will do 
the job is to insist upon convenience 
at the expense of our stockpiles of 
critical materials and to jeopard- 
ize the outcome of this war. As an 
example of the tremendous Victory 
contribution made by the substitution 
of manual for automatic starters, on 
just one group of orders alone for 
the Navy this simple change saved 
450,000 Ibs. of copper and steel 
and thousands of manhours, and the 
Navy got the equipment up to 6 





The Navy 


conserves for_Victory 





months earlier. The Navy is conserv- 
ing for Victory. At the request of the 
War Production Board, the entire 
Electrical Industry has adopted this 
conservation policy. Apply this prin- 
ciple in your plant and in your pur- 
chase of electrical equipment. The 
choice is clear. We will have enough 
critical raw materials to win this war 
only if we restrict our demands else- 
where to the barest necessities. ... 
CUTLER-HAMMER, Inc., 1306 St. Paul 
Ave., Milwaukee, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., 
Toronto, Ontario. 
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This idea, simple as it is, can easily 
be applied to many other projects in- 
volving complicated wiring systems. 


PUMPING VOLUME 
DOUBLED 


INDUSTRIAL 





Operation was unprofitable at one oil 
well in the Elbing pool, Butler Co., 
Kansas, because of increasing water per- 
centage. Installation of an electrical 
centrifugal submergible pump doubled 








WORKMEN running tubing into a 
well for the pumping operation. 


the oil output at no additional operating 
cost, even though 3,230 barrels of water 
a day had to be lifted. The complete 
unit is lowered below the well fluid level 
and electric power is supplied through 
a cable clamped outside the tubing 
string. 


IDENTIFICATION FOR 
ELECTRICIANS 





MANAGEMENT 


In large industrial plants, shipyards, 
mines, etc., electricians are generally at a 
premium. In many incidents the elec- 
trician may be some distance from 
where trouble actually occurs, or then 
again he may be passing unnoticed from 
another job. Consequently it has been 
suggested by C. R. Sampson of the Beth- 
lehem—Fairfield Shipyards that elec- 
tricians in shipyards be given helmets 
identified by color or shape so that they 
may be more easily located in time of 





trouble. Often when the services of an 
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. The “contact’’ that calls in the nurse... Quickly, silently, her fin- 
gertips bring her instant service. Edwards hospital communications 
are typical of the peacetime equipment that brought added efficiency 
to thousands of institutions, homes and factories throughout America. 


The “‘contact”’ that caves in U-boats . . . The shark-like shadow is 
sighted. The command is given. An Edwards device activates the Y-gun 
. And depth charges doom one more Axis marauder. This is typical 


Hawesds wartime equipment for Army, Navy, and Merchant Marine. 


19 4? How does a Y-Gun fit 
into your future? 


e As American sub-chasers lash 
through Axis-infested waters, the 
Y-gun is the grim sentinel that stands 
guard over Allied shipping. Today, the 
Y-gun looms in importance in your 
life. It brings peace just one step near- 
er. But, here’s what it means for to- 
morrow .. . the Edwards engi- 

neering brains that created the 

Y-gun contact switch and many 
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other high-speed communications of 
war will be ready, at a moment’s no- 
tice, to contribute to the blessings of 
peace. Amidst 100% war production, 
Edwards’ Post-War Research steadily 
progresses to assure the mass manu- 
facture of improved communications 

equipment, signal and alarm 

systems for peacetime America. 

Edwards and Company, Norwalk, Conn. 
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electrician cannot be obtained immedi- 
ately some important operation is halted 
with the resultant loss of many man- 
hours of important war work. This sug- 
gestion can be carried into any industrial 
plant or mine by giving some type of 
identification to the electrician so that 
he may be quickly recognized. The old 
adage “a stitch in time saves nine” may 
very well be applied here. 


MILEAGE 
RECORDS 


RECORDS 





Truck mileage and local records are 
required by O.D.T. Certificates of War 
Necessity. To assist its members in 
keeping adequate records, the Minnesota 
Electrical Council, Inc., Minneapolis, 
has prepared a simple record card 5-in. 
by 8-in. that can be carried in each 
truck or car. The drivers can quickly 
jot down the necessary information. 

The cards, which can be used either 
for a daily record or as a continuous 
record to be totalled for quarterly pe- 
riods for entry on the Certificate of 
Necessity, are printed on 24 lb. buff 
paper with 50 sheets stapled to a card- 
board backing. Each sheet is perforated 
so it can be removed and turned into 
the office at regular intervals after it is 
filled out. The association also sells 
these forms to any non-members who 
might want them. 





DRYING AIRCRAFT PARTS—AIll! down the production line of the Cessna Aircraft 

Company at Wichita, Kansas, from the stock room to final assembly, proper light is 

being used to help get these twin-engined trainers completed on scheduled time. In 

a few instances, unusual use 1s made of light to solve specific problems. One of these 

is in the paint shop. Here it used to take 16 hours to dry enamel on cylinder baffles. 

Now using the 250-watt G-E R-40 drying lamps the time has been reduced to 25 min- 
utes. Space has been conserved and the finished job is much better done. 





LOCATING BREAKS 
IN HEATING PADS 


WIRING 





An extremely simple and effective 
method of locating breaks in the elec- 
trical heating elements of electric pads 
is used by John J. Wack, Wack Electric 
Co., Council Bluffs, Iowa. 

Since the element is covered by a thick 
pad, it is usually difficult to find the 
ruptured portion. John uses an ordinary 
neon sign transformer with a 3,000 volt 
secondary which is connected to the 
heating pad cord. Wherever ‘there is a 
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HANDY RECORD cards, in pads of 50, permit truck drivers to daily record 
pertinent trip information required by Office of Defense Transportation regulations. 


break in the circuit a spark will occur. 
Ii left on for a short time, a small col- 
umn of smoke will arise from the pad, 
revealing the broken element. John then 
digs in and splices the break. 

The scheme is quick and safe and 
does not damage the pad. 


SPOT AIR CONDITIONING 
SPEEDS PRODUCTION 


INDUSTRIAL 





“Spot” air conditioning is increasingly 
used for such things as special manufac- 
turing processes. laboratories, testing 
rooms, and store rooms for instruments 
and perishable supplies. Often indi- 
vidual self-contained units are applied 
up to 25 tons. 

A typical case is in holding constant 
temperature and humidity while cutting 
marine propulsion gears. At one plant, 
each of the precision hobbing machines 
are in separate insulated rooms and air 
conditioned by 25 units ranging from 24 
to 5tons. Holding constant temperature 
throughout the continuous 17 day gear 
cutting period maintains the close toler- 
ances. Similarly, low relative humidity 
prevents condensation on the gear and 
tools. From two to four men work in 
each room and outside air is introduced. 
mixed with room air and_ brought 
through the air handling unit to provide 
a proper working atmosphere. 

The rooms vary from 12 ft. by 16 
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ee war plants today must get 

power systems quickly—and yet save 

copper and other materials. Application of the 

_———sm_—smetthods *ooutliined here will accomplish both 

=== _ these results—and also provide a better-than- 
ever system. Here’s how it is done— 


You can avoid long runs of heavy-copper 
secondaries by running the highest practical 
voltage direct to relatively small-size unit 











ill occur. substations at the centers of the load areas, 
aan oot and save tons of cable copper. 
the pad, 
John then Installing substations at the centers rather 
onde ond than at the sides of square load areas requires 
30 to 40 per cent less copper. 
By using four small substations rather than 
one large substation to serve a square load High-voltage Is run directly to 
area, you need only half as much cable copper. —-*™!* Substations at load centers. 
aii This is both practical and economical with 
easingly modern safety-enclosed load-center units. 
nanufac- These units, consisting of Pyranol transformers 
testing P 
vontee and metal-enclosed switchgear, can be safely 
n ne installed right in working areas. Bulky, ex- 
applie ‘i 
‘ pensive vaults are unnecessary. oe 
constant t 74 
- cutting RIN dat 
1e plant, ‘ 
1achines 
and air 
from 24 
perature F ‘ A simple one-line diagram is 
ay gear Standard means quick, easy selection and _ all that is needed for selection 
e toler- - ‘ and ordering standard load- 
Saline ordering. Safety-enclosed means an exceeding- center unit substations and 
y : ne , itchgear. Thi be d 
ear and ly high degree of flexibility as to location. mn pape pee fareens 
“ is in the fi f con- 
tty Together, these advantages enable engineers struction 
brought to provide power in time to meet today’s 
rovide 
P stepped-up schedules. GEN ERAL @ ELECTRIC 
by 16 
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eee THEN YOU CAN INSTALL 
YOUR POWER SYSTEM 


and basil 


Safety-enclosed switchgear and load-center 
unit substations are completely factory-assem- 
bled, and are shipped in compact, easy-to-handle 
units that arrive all ready to be set in place and 
connected. 


THE SAFETY.ENCLOSED SWITCHGEAR CAN BE 
QUICKLY INSTALLED simply by a “‘slide, jack, 
and connect” operation, as shown at the left. 
Each equipnient is a safe, co-ordinated, unit 
assembly including circuit breakers, buses, and 
all associated equipment. 

Because these compact units dependably per- 
form any desired combination of functions, they 
save you the extra time and materials needed to 
select and install open-type exposed switchgear 
which necessitates long, wasteful copper inter- 
connections. 


YOU CAN PUT IN THE UNIT SUBS JUST AS 
QUICKLY— INDOORS OR OUT. On arrival, the 
transformer and switchgear sections of the unit 
substation are moved into position and bolted 
together. Connections are made to the incoming 
and outgoing circuits, and the unit substation 
is ready for service. Flexibility as to location of 
these safety-enclosed units is such that you can 
put them right at the load centers. In fact, they 
can usually be put in relatively valueless space— 
along column centers, on sub-balconies, and over 
washrooms. 
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EARLY INSTALLATION 
SPEEDS THE REMAINING 
CONSTRUCTION WORK — — 


Compact, standard unit substations 
—ordered early and installed the 
flexible, load-center way—have gone 
into service in scores of new or en- 
larged war plants weeks before con- 
struction was completed. In this way 
a ready, dependable supply of power 
is made available for all the power- 
driven tools and equipment needed to 
complete the construction. This elim- 
inates the job of improvising a ‘“‘tem- 
porary” power system that often 
presents a hazard to workers and is 
subject to power interruptions. It 
also eliminates a later change-over to 
the permanent system. 





—-—AND GETS 
PRODUCTION MACHINES ROLLING 
AS SOON AS POSSIBLE 


Production machines need not 
stand idle waiting for an electric 
power system that couldn’t be ordered 
until the building and the exact load 
locations ‘‘took shape.” The flexible 
load-center system easily follows last- 
minute rearrangement of the ma- 
chines, and can safely be ordered in 
time to arrive when needed. 

From the very start, you get full 
protection for both production and 
personnel. The primary feeders are 
controlled and protected by metal- 
clad switchgear equipments so safe 
that workers can be located near 
them. Low-voltage feeders from the 
load-center unit substations are like- 
wise protected by metal-enclosed 
drawout-breaker equipments that 
form an integral part of the unit 
substation. 


Metal. . : 
ene] 
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: r U p ities Pumps, 0 the unit Ah Service t5 
stations, dieaan i 


THE ADVANTAGES 





























Packaged load-center unit substations 
GIVE YOU THESE ALL-IMPORTANT SAVINGS 





Many tons of copper are saved by 
distributing power at primary volt- 
age right to safety-enclosed unit 
substations at load centers—and 
the complete, permanent electric 
power system can be installed in 
less than one-third the time re- 
quired to select and install piece- 
meal equipment. 








All units are safety. | 
enclosed to assure \ 
permanent safety 
to both personnel 


and production. 





The breaker units 
of all switchgear 
equipments are 
easily removed for 
quick, easy inspec- 
tion. 








COPPER—When you ‘eplace heavy-copper second- 
aries with small-size primary cables, you save copper by 
the ton. Consider a 1000-kva, 4160/480-volt unit sub- 
station: For every foot that it is moved closer to the 
load center, you use 1.23 pounds of copper instead of 
13.89 pounds. With many units and hundreds of feet, 
the copper savings soar. 

You save copper within the units themselves, too. A 
typical unit of metal-clad switchgear uses only one- 
third the copper required by an open-type, piecemeal 
assembly for the same job. 


TIME — In addition to the weeks you save by ordering 
safety-enclosed load-center units early, you save time 
by getting standards instead of specials—in a package 
instead of piecemeal. You avoid the preparation of de- 
tailed specifications, and iong, drawn-out correspondence, 
when you select standard; co-ordinated units. You also 
save time installing the compact, easy-to-handle units. 


THEY ARE IDEAL FOR TODAY - - 
AND FOR TOMORROW 


SAFETY AND DEPENDABILITY — Metal-enclosure 
of all live parts gives increased protection to both 
personnel and continuous high production in today’s 
busy factory areas. 


EASY INSPECTION — Load-center unit substations 
include drawout-air-breaker equipments that control 
and protect the individual low-voltage feeder cir- 
cuits, and quickly restore service with a turn of a 
handle. The individual breakers can be easily with- 
drawn for inspection. Similar breaker units are com- 
pletely interchangeable, so any breaker can be replaced 
with a spare in a few minutes. 

The higher-voltage, metal-clad switchgear equipments 

(photos 3, 4, and 5) have vertical-lift breaker units that 
are similarly easy to remove and to replace with a spare 
during periodic inspection. 
FLEXIBILITY —Safety-enclosed load-center units 
‘go anywhere the load can.’”’ Their compactness makes 
them easy to move; too—whether it be a few feet 
or miles. This flexibility is valued highly by many 
engineers who realize that they may want to move power 
units to follow shifting, ‘hanging loads. 





























[FROM PAGE 48] 


ft. by 16 ft. high to 38.ft. by 32 ft. by 
18 ft. high and are of double steel con- 
struction with insulation between the 
walls. Each air conditioning unit has 
a heating and cooling coil; 13 evapora- 
tive condensers are used for condensing 
purposes. 

This is but one of the hundreds of 
industrial processes where this “spot” 
air conditioning serves war production. 
It is flexible, easy to install and adapt- 
able to practically any process where a 





control of temperature and_ relative 
humidity are required. 
EMERGENCY LIGHTS 
REMOTE CONTROLLED 
WIRING 


The pressing of a single button at a 
newly rewired Chicago office building, 
recently taken over by government war 
agencies, will turn on emergency lights 
in all corridors and stairs. This button, 
conveniently located in a main floor cor- 
ridor, operates a remote control con- 
tactor adjacent to the emergency light- 
ing panel near the electrical service 
equipment. 

A 70-ampere, 3-pole contactor is in- 
serted in the main feeder to the 10- 
circuit fuse center panel protecting the 





CONTROL CONTACTOR, mounted 

beneath emergency lighting fuse center, 

is operated by a push button located in 

a convenient place in a main corridor of 

this office building. Emergency lights 

are in corridors and stairs of the build- 
ing. 
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ENCLOSED 


FLOODLIGHT 
$1-200 














FOR 
200-WATT 
INCANDESCENT 


Powerful beam of light from a standard 200-watt 
lamp! Offers higher priced mechanical and per- 
formance features at low cost. Built to “take it”, 
ST-200 is ideal for service on power shovels, bull- 
dozers, trucks and cranes; completely adjustable 


SHOCK and WEATHER-PROOFED 


Silver-mirrored glass PERMAFLECTOR; housed in 
corrosion-resistant sheet steel; convex, stippled, 
heat-resisting, 8%" lens; porcelain socket; weather- 
proof cord grip fitting. 12%" high overall; weighs 
only 6% lbs. ; 


250° swing vertically; 

360° horizontally, by 

edjusting wing nuts on 
bracket and base. 





Please rush complete data on small-wattage PERMAFLECTOR 
Floodlight ST-200 — EC 4-43 


ADDRESS. 





OLIVER BLDG 


PITTSBURGH, PENRA. 





PERMAFLECTOR 
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emergency lighting branch circuits. 
Both the contactor and fuse center are 
flush mounted in steel cabinets. 





PROFITABLE 
SALVAGING 
a a] INDUSTRIAL 


In many instances, vacuum cleaners, 
while being used to clean floors, walls, 
roof members, etc., can also act asa ~~ 


Irvington Varnished Cambric Tape insulates the coils of magnetos ‘cece ae a Rai gy ons pa | 


manufactured by Wico Electric Company — magnetos, used to help bronze and magnesium powders. The 
our Air Corps, Engineer Corps, and Signal Corps to carry on their process is dusty, hence much of the 
important communications. 















































Because of its high tensile strength, elasticity and tackiness Irvington 
Varnished Cambric Tape can be wrapped around corners and still 
conform to surface contours. Its high dielectric strength, even after 
elongation, provides ample insulation. Further protection is secured 
through its excellent resistance to moisture, lubricating oil, acids 
and alkalis. 


Available in lengths of 36 and 72 yards, in any width from 4” 
to 6” and in thickness from .005” to .012”. 


For complete coil insulation data — information on tapes, 
varnished paper, coil insulating varnishes — write Dept. 96. 












ee awe 


Lap winding magneto coils with Ye” x .007” Irvington Black Bias 
Cut Varnished Cambric Tape. The fibre board needle bas been 
wound with enough tape to cover the coil completely. 





RECLAIMING MATERIAL from an 
unlikely position— amongst the roof 
members of an eastern powder plant. 


fine particles soak the air and become 
attached to members of the building. | 
Instead of letting this scarce material | 
go to waste it is profitably salvaged by 
an industrial type cleaner. Finely pow- 
dered bronze dropped on the sea, floats 
and will mark position of a submerged 
submarine. The operation returns a 
good profit. 


NEW PANELS 
IN OLD CABINETS 


WIRING 





Use as much of the existing equipment 
as possible, was the directive given 
Super Electric Construction Company, 

Chicago, when they recently rewired an 
INSULATOR CO. old office building to house expanding 
government war agencies. 
IRVINGTON, NEW JERSEY, U.S.A. * PLANTS AT IRVINGTON, N.J. and HAMILTON, ONT., CAN. Their job was to change over the 
Representatives in 20 Principal Cities electrical system from the old d.c. type 


This device used by Wico 
sheeds production and reduces 
waste by winding needles with 
the correct amount of tape 
required to insulate- coils of 
the same type. 
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To Make Wire and Cable Splices 


LAST LONGER 


Use 


PANTHER and DRAGON 
TAPES 


A splice must be made so as to restore the insulating 
value of the original covering. Only high grade rub- 
ber and friction tapes should be used. That's why 
you should use PANTHER and DRAGON Tapes. 


First to be wrapped and sealed in Cellophane 


8 


Perfect adhesiveness and tensile strength 


Strong durable core 


a 


Colorful attractive boxes 


A Company in the insulation business since 1878 


HAZARD INSULATED WIRE WORKS 
Division of THE OKONITE COMPANY 


WILKES-BARRE, PA. Offices in Principal Cities 
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nding 


r the 
type BUY U.S. WAR BONDS — Every Payday All Hazard Employees BUY U.S. WAR BONDS 
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G-E MAZDA LAMPS 


Made to stay brighter longer 
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e Three Saboteurs ? 





ES, there are actually three ‘‘saboteurs’’ in this picture. 

They are Glare, Shadows, and Dirt. Glare from half- 
shaded bulbs. Shadows on the work. And Dirt on walls, 
ceilings, and light fixtures. 
You'll find them even in the new streamlined plane factories. 
But the plants they love best are the ones that never worked 
a night shift before. Plants where lighting was originally 
installed only as an aid to daylight. 


This is where lighting men come in! 


Already more than 3000 lighting men are pledged to help 
speed war production with better lighting. Representatives 
of electrical wholesalers and contractors, electric service 
companies, lighting equipment manufacturers. As Wartime 
Lighting Counselors, they are checking up on war plant 
lighting and suggesting simple changes to correct bottle- 
necks—changes that require a minimum use of critical ma- 
terials. The results—in improved production, in reduced 
spoilage and accidents — have 
been amazing. But so far their ef- [| Can pu id the ‘Theo lai 
forts have barely scratched the os 
surface. Right in your own ter- 
ritory many plants and shops are 
struggling to run a night shift in 
light that was never adequate 
even for daytime production! 
It’s a job that’s really important Yenreetrers 
to the war effort. And it calls for sane 
the cooperation of every lighting Pye: 
<2 


man in America ! Se Gh MAZDA LAMPS 
* ) => * GENERAL ELECTRIC 


What are you doing to help? | _ 

















General Electric is telling your customers this story in page ads in 
May issues of Modern Industry, Mill and Factory, Purchasing, Fac- 
tory Management and Maintenance, Electrified Industry, Illumin- 
ation, American Machinist, Iron Age, and other publications, 


Ss GENERAL (ELECTRIC 
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NO RESTRICTIONS 


[FROM PAGE 54] F: 


to a modern a.c. 3-phase, 4-wire distri- 
bution. Existing cables and conduits 
were reused wherever possible. The old 
d.c. distribution panels were removed 
and the new fuse panels built to fit the 
old cabinets. 

The panel illustrated contains a 100- 
ampere, 250 volt, 3-pole, dead front main 














Immediately 1 
Available! = 


SAVE CRITICAL MATERIAL 


Government restrictions on the use of critical materials for 
electrical connections do not affect IDEAL "Wire-Nuts"— 








because these solderless—tapeless connectors do not require Other IDEAL 
lead, tin and rubber. Thousands of contractors making mil- War-Time Wiring ppp ni aga ote —. = 
lions of wire joints have already standardized on “Wire-Nuts". Job Speeders rn eon aiw tnadies pulled j etiggae a 
. : © Joist Borers ing conduits. Wires at top were re- 
BETTER, Electrically; STRONGER, Mechanically! i aa moved and additional a pulled in 
© Fish Tape Reels A needed. 
IDEAL “Wire-Nuts" speed wiring, make BETTER wire joints— and Pullers wpxcstieisg 


FASTER! The coil spring insert automatically compresses, 

twists and "threads" the wires and the "Wire-Nuts" together 

to make a joint several times stronger than soldered joints. 

FULLY APPROVED. Listed by Underwriters’ Laboratories, Inc. Switch Box Sup- 
Sizes for Every Job, from small conduit fittings to sizes ports 

large enough to join 3 No. 10 wires. Ask your Electrical 

Jobber for Samples. 


Wire Strippers 


Cable Ripper 
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BX Armor Cutter 











PROMPT SHIPMENT 


IDEAL COMMUTATOR DRESSER CO. 
1041 Park Ave. Sycamore, Ill. 
Sales Offices in All Principal Cities 
J ¢ iy a... 
“ond £3 y 
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Solderless, Tapeless Wire Connectors NEW PANELS were installed in the 


; old cabinets. Surface type mountings 
, were used for branch circuit fuses. 


switch, mounted on the face of the panel 
as are the branch circuit fuses. The 
neutral bar is below the main switch. 
Fuse clips at the lower left are for 
future sub-metering. 





e = se a . 
Speed up Fluorescent Fixture Installations and Re- Roughing-in is greatly simplified with ‘Wire- 
pairs with 'Wire-Nuts". Pass inspection quickly. Nuts."" No danger of fires or burned woodwork. 
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@ Practically every fluorescent lamp 
installed today is providing illumi- 
nation to assist in the production of 
badly needed planes, machines, 
tanks, engines,—combat equipment 
and war materiel of every kind. The 
satisfactory operation of these fluor- 
escent lamps is essential, and this 
hinges to a great extent on the per- 
formance of one piece of equip- 
ment,—the Ballast. 

At Jefferson Electric, the impor- 
tance of the Ballast is well recog- 
nized,—and design, selection of all 
materials, construction and 
expert craftsmanship all con- 
tribute to the reliability for 


which transformers and ballasts 
bearing the Jefferson Electric mark 


have long been known. 


Save Critical Metals with 
Multi-Lamp Ballasts 


Where groups of fluorescent lamps 
are installed, great savings in 
copper and other metals are pos- 
sible by using Multi-Lamp type 
Ballasts. Costs are cut and installa- 
tion time reduced. Four 100-watt 
lamps, for example, served by one 


SPREE TEE SE aR RI 









SINGLE AND 
MULTIPLE-LAMP BALLASTS 


Four-lamp Ballast saves 50 per cent 
of the cold rolled steel, silicon, 
and copper required for two two- 
lamp 100-watt Ballasts. Too, power 
losses are reduced, and since four- 
lamp Ballasts may be used on 
250-280 volt circuits, conductors 
can be smaller than for 110-130 volt 
circuits, another saving of copper. 

Write for Bulletin 421-FL which 
carries full data. Recommendations 
of our engineers are yours for the 
asking ... JEFFERSON ELECTRIC 
COMPANY, Bellwood, (Suburb of 
Chicago) Illinois. Canadian 
Factory: 60-64 Osler Avenue, 
West Toronto, Ontario. 


a ELECTRIC 

The 

Ge FLUORESCENT LAMP BALLASTS 
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Securing the improved production and all the 
other benefits of good lighting depends upon your 
making certain that the right kind of lighting is 
being provided for every operation in your plant. 


What is the “Right Kind of Lighting”? 


The basis of all good lighting is enough light— 
25 to 50 foot candles or more—depending upon 
the seeing task performed by your employees. In 
addition, such lighting must be properly directed 
and diffused as well as uniformly distributed over 
the working area. 


However, most of the benefits from such good 
lighting are lost unless provisions are made to re- 
duce direct and reflected glare to the minimum 
by the use of properly designed and installed 

Ss Benjami: ome jami i i i . 
Ge castoct for Protects Lighting is |S OtwRment 

‘ar nts’. Also American Recom- 
mended Practice of Industrial Lighting” 
approved by t merican Siandar 
Association. 
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— t > 
Such lighting equipment also must be designed 
to provide maximum assurance against lighting 
failure, provide maximum light output consistent 
with proper shielding and operate at a minimum 
of maintenance trouble and expense. ® 





Free Lighting Guide 


In the Benjamin booklet: ‘Specifications for 
Productive Lighting in War Plants,” is contained 
complete, concise information on how to obtain 
the right kind of lighting in your plant. Also data 
relative to the importance of reflector design and 
rigid Benjamin standards for mechanical strength 
which Benjamin, through 40 years of experience, 
has found to be essential for industrial lighting. 
A copy of this guide will be sent to you without 
cost or obligation. Simply write the Product In- 
formation partment H. Benjamin Electric 
Mfg. Co., Des Plaines, Illinois. 


BENJAMI 


Lighting Eygutpucent 
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ETTING the most out of what 


we have in power and appara- 


tus is a real challenge to every 


one of us. Some economies are 
dictated by government orders such 
as the new ratings for motor cs 
cations, others are dictated by oe 
delivery schedules and empty 
shelves. But whether forced 
order or circumstance, or throug 
voluntary cooperation with the re- 
alities of all-out war conditions, 
checks on wasted power and equip- 
ment, the frugal use of new mate- 
rials and the stretching of available 
resources takes skillful planning and 
pe nit 

nspection and analysis of exist- 
ing wiring and apparatus is funda- 


mental to a conservation plan. It. 


can be carried out as a part of the 
regular maintenance routine. Then 
by rearrangement of apparatus re- 
circuiting, closer control over pro- 
tective devices and eternal vig 
lance a conservation plan can 

e 
- The accompanying article and 
guide sheet sets forth most of the 
points to check. There will be many 


others of ps equal importance 
in each plant. 

Previous articles covered— 
Eliminating Causes of Severe Serv- 
ice Conditions eset tus 

roviding Adequate paci 

Increased Demand 


Electrifying Operations to Reduce 
i Protection for Electrical 
n a 

Operations 

Increasing Flexibility of Electrical 
Service 

oe Aids to Automatic Con- 

Electrical Ways to Reduce Waste 

How to Save Power 

Protection inst Sabotage 

Improving ng Conditions 

rhe. ng for Continuous Opera- 

Electrified Plant Housekeeping 

Electrical Problems Under 168 Hour 
Schedules 


Electrical Aids to Plant Conversion 
Electrical Aids to Quality Control 


woe "Sunt Cha 

nges 
Future articles will pe 
Welding in | 
Salvaging Electrical Equipment 
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STRETCHING AVAILABLE POWER 


EMAND for ever-increasing pro- 
D duction is forcing more and more 
load on existing electrical systems. With 
little reenforcement material available, 
ways must be found to carry the added 
load on wire and equipment already in- 
stalled. 

Wasteful power uses must be found 
and eliminated; short-cuts must be 
found in manufacturing: processes; in- 
efficient power applications must be cor- 
rected; bad electrical conditions must 
be cleared up; grounds and short-cir- 
cuits removed; circuits rearranged to 
utilize full current carrying capacity; 
power-factor corrected; loads scheduled 
to reduce short term peaks; and think- 
ing revised to make possible continuous 
use of smaller quantities of power. 

Available power for the purposes of 
this article may be defined as the maxi- 
mum energy which can be utilized 
through existing wires, and the maxi- 
mum which can be furnished through 
existing facilities by your supplier. To 
put more power through present wires 
and facilities means removing electrical 
bottlenecks and eliminating power waste 
in production. 

The equipment items which limit 
power delivery are switches, transform- 
ers, and the distribution wiring of the 
plant. Each of these, when in good con- 
dition, has been designed and approved 
to carry certain maximum loads. Be 
sure that local troubles do not prevent 
use of the full rated capacity. Thermal 
devices such as fuses and overload re- 
lays will have their current carrying 
capacity seriously lowered through local 
heating caused by bad contacts, loose 
connections, loose lugs, pitted switch 
blades, worn switch-hinges, or high 


room temperatures. Check for, and cor- 
rect, any of these troubles first. 

The extent and character of load on 
each circuit should be determined, and 
the amount of unused capacity in each 
established. This can best be secured 
by using recording ammeters which 
provide pictures of load conditions for 
more detailed study. 

Because voltage at the point of use 
will drop as the ampere load on the 
circuit is increased, it is desirable to 
know the permissible voltage drop in 
each circuit. Load may be added so 
long as the voltage does not drop below 
that necessary for proper operation of 
connected equipment. Voltage condi- 
tions on circuits now fed from the end 





PROPER LUBRICATION of motors 

and production equipment is a must 

in order to reduce friction, heating and 

other contributing losses. The screw- 

cutting machine is used in making 

armor-piercing bullet cores. OWI 
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may be improved if they can be recon- 
nected to be supplied from a point near 
the center of the load, thereby reducing 
load on part of the circuit. 


Higher Voltages 


The energy carrying capacity of long 
feeder-circuits can be multiplied by 
raising the operating voltage. It is often 
quite simple to install step-up trans- 
after the control switch and 
step-down transformers ahead of the 
distribution panel and_ thus 
feeder overloads without changing the 
switches or the wire. This is particular- 
ly helpful in cases of long circuits hav- 
ing excessive voltage drop due to length 
of runs. 

Raising the plant operating voltage 
might also be possible and desirable. 
This is a matter which should be con- 
sidered in cases of plant expansion, for 
it is is then possible to purchase all ad- 
ded equipment for the higher voltage. 
The older load can be powered through 
step-down transformers. Power loss 
through the transformers will be smaller 
than line loss at the lower voltage. 


formers 


correct 


Rearrange Circuits 


Depending upon wiring conditions in 
the plant, it may be possible to tie two 
circuits together for parallel operation, 
thereby taking advantage of the diver- 
sity of the loads formerly fed by the 
two circuits separately. Where two 
similar sized circuits feed closely asso- 
ciated panels, it may be feasible to 
create a loop supply for the two panels 
by installing short sections of wire or 
by utilizing lines. 
Each of these methods adds to spare 
capacity by taking advantage of the 


sub-feeders as tie 


diversity of load on individual circuits. 

Circuit wire sizes are usually specified 
to carry the starting current of the 
largest motor plus the full running cur- 


rent of all other motors. Since few 
motors are fully loaded or running 


continuously at normal load, this design 
condition permits adding other units to 
use the spare capacity thus created. 
Control Loads 


Manual load scheduling has limits of 
usefulness, for many relatively short 
loads are not easily susceptible to visual 
timing. Electrical timing, however, can 
be inserted to delay the operation of 
one unit long enough to prevent simulta- 
neous peaks. One firm has put electrical 
timers on a group of air-compressors 
operating as a unit from one pressure 
control. This unit delays the start of 
successive motors until the preceding 
one has reached running speed. Air 
supply is not noticeably affected, and no 
simultaneous peaks occur. 

In this same plant, spot welders are 
controlled by timing units which prevent 
two welders from striking together. Be- 
cause the delay is a matter of cycles 
only, the operator generally does not 
know that his weld had been delayed. 
In much the same manner, it might be 
possible to control the variable units 
of two electric ovens so that these 
portions of the heating load do not come 
on together. In each plant, conditions 
likely exist whereby control of short- 
term loads can prevent simultaneous 
peaks which otherwise would cause 
severe voltage dips. 

A review of the starting characteris- 
tics of frequently started motors — is 
worthy of consideration. If starting- 
current is causing severe voltage dips, 





A 15 HP. MOTOR, with V-belt, drives both lithographing presses in complete 
synchronization. Together they give three times the output of a single press and 
in turn each kwh. used turns out 50 percent more goods. 























































it may be possible to use a lower tap 
on the compensator, or to replace the 
motor with another having lower start- 


ing current. Large motors starting 
without load may be brought up to 


speed by a small motor before power 
is applied to the large one. This pro- 
cedure is effective in limiting severe 
overloads when starting large motors. 

Rigid control over fuse replacement 
is one way of preventing motor burn- 
out and overloads caused by troubles 
on the driven machines, One firm keeps 
a spare set of correctly-sized fuses in 
the fuse box. No others may be used 
until the reason for the blown fuse has 
been established. In another plant, each 
fuse size is painted a distinguishing 
color for each ampere rating. None 
but a fuse of the same color may be 
used as a replacement. If the second 


fuse blows, the unit is taken out of 
service until the trouble has been 
located. In each of these plants, prac- 


tically no motors have burned-out from 
overload. Time, expense, material and 
power have all been saved by these 
rigid controls of fuse replacements. 
A program of salvaging wire will 
provide much new current carrying 
capacity. In almost every plant, there 
are circuits which no longer serve the 
purpose for which they were installed, 


but have not been removed. Checking 
all circuits will reveal much unused 


wire. Also, many lightly loaded cir- 
cuits can be released for salvage by 
transferring the load to other circuits 
not operating at capacity. In many 
instances, creation of new sub-distribu- 
tion points to shorten motor circuits may 
make much wire available for other uses. 


Higher Power Factor 


Power-factor improvement is recom- 
mended as an almost universal way to 
release current carrying capacity in the 
entire wiring system. Since the ampere 
load on the system is in inverse ratio 
to the power-factor stated in percentage, 
current carrying capacity will be 
released in the same ratio as power-fac- 
tor is improved. Power-factor correc- 
tion devices to release this capacity 
ordinarily require less copper and 
critical materials than would an equal 
line reenforcement, and hence approval 
for their purchase is much more likely 
to be granted. Power-factor correction 
has the further advantage of releasing 
capacity in the power company’s distri- 
bution system and generators, which is 
a factor likely to have a bearing on 
securing purchase approval. 

New restrictions on the purchase of 
motors will compel a study of motor 
applications in the plant to make more 
capacity available without additional 
purchases. Reapplying motors to carry 
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MAINTENANCE GUIDE SHEET 


Check Sheet 


A Questionnaire to be Filed with Management 








MORE POWER THROUGH PRESENT WIRES 


LOCAL TROUBLES 


Are contacts carefully maintained? 

Are connections tight? 

Are switch-hinges in good condition? 

Have fuse and switch clips been overheated? 
Are fuses too small? 

Ils equipment in a dry place? 


MOTOR TROUBLES 


Do motor fuses blow frequently? 

Is condition of motor and load checked after fuses blow? 
Do bearings fai! from high belt tension? 

What motors have burned out from overload? 

What corrective measures have been taken? 

Is voltage correct or too low? 

Does motor start load easily? 

Does motor start under load? 

Is motor normally fully loaded? 

Is room temperature high or normal? ° 


CIRCUIT REARRANGEMENT 


What is load on each feeder circuit? 

What circuits have parallel runs? 

Can circuits be parallelled electrically? 

Can one circuit be released by transferring load to other 
circuits? 

What is character of load on each circuit? 

Can loop circuit be set-up? 

Can the feed point on circuit be relocated to center of 
load? 


LOAD CONTROL 


What diversity exists between loads on different circuits? 
Can manual control be used to prevent simultaneous 
peaks? 

Where can electrical timers be used? 

Can time-delay units be installed? 

Is a different motor with better characteristics avilable? 
Can sudden peaks or sudden load increases be con- 
trolled? 


OPERATING VOLTAGES 


What is present voltage drop? 

Is voltage at unit satisfactory? 

Can feeder voltage be raised? 

Can service voltage be raised? 

Can plant utilization voltage be raised? 
Are there excessive voltage dips? 
What units cause voltage dips? 


POWER-FACTOR CORRECTION 


What is overall power-factor? 

What is power-factor of individual circuits? 

What motors are underloaded? 

What motors can be changed easily? 

Can group drive motors be more fully loaded by adding 
production units? 

How much power-factor correction is needed? 

What correction is needed on each circuit? 

Where should capacitors be installed? 

Can large motors be replaced with synchronous units? 
Are present synchronous motors operating at maximum 
leading power-factor? 


MORE POWER BY REDUCING INDUSTRIAL WASTE 


BEARINGS 


Are all bearings needed? 

Can shafting be removed? 

Is bearing pressure at minimum? 

Is shafting properly aligned? 

Are belts too tight? 

What vertical drives can be removed? 

Are bearings close to load? 

How many idlers are in use? 

Where may pivoted motor bases be used to shorten 
drives and replace idlers? 

Are there angle drives using guides? 

Have bearings been checked for correct size? 

How many bearings ‘‘burned-out” during the past 
month? 

Why did these burn-out? 

What corrective measures have been taken? 

What redesign of shafting system would you suggest? 


LUBRICATION 


Has expert advice been received on correct lubricant 
for each job? 

What is frequency of oil inspection? 

Are bearings cleaned regularly? 

Are anti-friction bearings flushed? 

What precautions are taken against too much lubrication? 


POWER WASTERS 


When was air system last checked? 

What control is exercised over use of compressed air? 

Is air pressure higher than needed? 

Are water valves checked for leaks? 

Can water system be checked for leaks? 

What assurance is there of no unknown leaks? 

Is flow of cooling water kept at minimum? 

Are unneeded flushing streams flowing? 

Are refrigeration units in good order? 

Can colder cooling water be provided? 

Are heat-locks in use? 

Are ventilating system outlets ample? 

Are there constrictions and needless bends in the duct- 
work? 

Are exhaust systems ‘‘free-flowing''? 

Is high-pressure water used where low pressure would 
suffice? 

Are high-pressure centrifugal pumps running without 
delivery? 


MANUFACTURING METHODS 


How much idle running time on production units? 

Will automatic feed reduce idle running time? 

Will automatic take-off increase production? 

Can production units be synchronized to prevent waits 
for material? 

What operations can be consolidated? 

Can machines be relocated to reduce material travel? 
What is present percentage of rejects? 

What are causes of rejects? 

How can number of rejects be reduced? 


OVERALL WASTE OF POWER 


What is your estimate of percentage of total power 
wasted in this plant? 

What, in your opinion, is reason for this waste? 

What can be done about it? 
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approximately full load during the 
maximum of running time is also about 
the best way to improve power-factor, 
for underloaded motors is the major 
cause of low power-factor. If motors of 
the correct size are used, the power- 
factor during periods of loaded running 
will generally be above 80 percent. 
However, diversity again enters the 
picture for few motors run uniformly 
loaded. Additional correction equipment 
is likely to be needed to off-set low 
power-factor during periods of low load. 
Where large synchronous motors can be 
used, load may be carried with a lead- 
ing power-factor to offset the lag of the 
underloaded induction motors. If few 
large motor units are needed, capacitors, 
located at the motor or the distribution 
point furthest from the point of supply, 
will provide the needed correction at 
low cost. 


Check on Wasted Power 


Of equal or greater importance in the 
supply of useful energy is the elimina- 
tion of industrial waste of power. 

Estimates of the amount of power 
wasted in industry run all the way from 
10 to 60 percent of the total consumed. 
No one knows the correct figure, but 
it is doubtful whether the best plant 
wastes less than 10 percent of the 
amount paid for; or whether the worst 
plant uses productively as much as 40 
percent of its total. The condition is 
somewhat similar to a boiler crew fight- 
ing for a one percent improvement in 
boiler efficiency while some careless 
workman permits 10 percent of the 
steam to go to the sewer. We must 
stop this waste. 

First should come an inspection and 
analysis of the number, type and condi- 
tion of bearings in use, for much of the 
wasted power is lost in friction. 


Study Bearings 


In most older plants it is possible to 
reduce greatly the number of operating 
bearings. Each unnecessary bearing 
adds its load of friction and troubles 
of bearing maintenance. For example, 
almost any extensive shafting system 
will include many jack-shafts and cross- 
overs. There are also likely to be many 
long-center drives, and others using 
idlers and pulleys for guides. Much 
power can be saved by redesigning the 
system, for many of the jack-shafts, 
cross-overs, long-center drives and 
idlers will be found unnecessary. Single- 
shaft groups, short-coupled drives, and 
direct drives remove many of the most 
prolific wasters of power. 

Bearing location is important, particu- 
larly on shafting. If the bearing is not 
located close to the loaded pulley, the 
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shaft will become dis:orted and_ tend 
to bind in the bearing, Self-aligning 
bearings do not correct for this, as belt 
pressure will cause the shaft to bend at 
the bearing. Regardless of the applica- 
tion, keep the bearing as close as pos- 
sible to the point of stress. 
Excessive bearing pressure 
breakdown of the oil film with its result- 
ant increase in friction and_ bearing 
failure. This may come from misaligned 
shafting or running the belts too tight. 
Badly aligned shafting is found most 
frequently in older buildings but may 
also be present in new installations. It 
should be quite easy to turn the shaft 
by hand if properly lined-up. Tight 
belts are most common where the belt 
is too light or where the drive is ver- 


causes 





valuable 
power. When needle of demand meter 


DEMAND LIMITER saves 


(A) swings to a predetermined kw. 
peak, a phototube (B) operates relays 
to cut off power demand. 


tical. Increasing belt tension to over- 
come the faults of a badly designed in- 
stallation puts extra burdens on the bear- 
ings. This means added friction loss 
and more bearing failures. Correction 
of the drive design will reduce mainte- 
nance and save power. 


Other Power Wasters 


Many services used carelessly about 
the plant consume large amounts of 
energy. These include compressed-air, 
high and low pressure water, refrigera- 
tion, ventilating and exhaust systems, 
and sewage. If the waste through care- 
lessness and poor maintenance could be 
eliminated, the power used for these 
purposes could be materially reduced. 

Leaks in the piping system and care- 
less operation of the nozzles will waste 
much of the air put out by a compressor. 
Leaky valves and flowing streams of 


cooling water may take a large per- 
centage of the water pumped. Quanti- 
ties of cooling water may be reduced if 
the maximum permissible temperature 
rise is used to govern the gallons passed 
through the cooling unit. Power to 
high-pressure centrifugal pumps can be 
minimized if the control stops the pump 
promptly when the pressure goes beyond 
the cut-off point of the pump. 

The amount of refrigeration supplied 
can be reduced by careful maintenance 
of the insulation on cold rooms and 
boxes, and if heat-lock entrances are 
used in cases where traffic in and out of 
the room is heavy. Wasted power for 
air movement can be reduced if excess 
air changes are reduced and if outlets 
are unrestricted and of ample size. An 
oversupply of process water runing to 
the sewage system loads its pumps un- 
necessarily. 


Manufacturing Shortcuts 


Improvement in manufacturing meth- 
ods provides more power capacity 
through increased production efficiency. 
Shortcuts which reduce the number of 
operations or which finish more pieces 
at one setting are direct means of saving 
power. Examples are multi-spindle 
drills which bore many holes at one set- 
ting, or drilling many plates from one 
template setting instead of one plate at 
a time. 

New methods apparently using more 
power may, in fact, use less power per 
unit of production. Arc-welding, re- 
placing: riveting, seems to require more 
power, but so speeds production and cuts 
down the amount of compressed air 
needed that actual power used is likely 
to be less. 

For a given production, automatic 
feed and take-off may effect large power 
savings. This is because automatic feed 
tends to keep a machine producing regu- 
larly. As the power consumption on 
many machines varies only slightly be- 
tween idling and production, wasted 
power is saved in proportion to the 
decreased idling time. Coupling se- 
quential machines to run in synchronism 
also tends to reduce idling time. Simi- 
larly, conveyors require only slightly 
more power running loaded than run- 
ning idle. 

Higher operating efficiency through 
better plant layout will save some power 
on each unit of production. If the dis- 
tance material travels is shortened by 
shifting a machine location, the amount 
of aisle space needed for trucking and 
the floor area for storage will be cut 
down. Such corrections will increase 
production per square foot of floor 
space, and power for such items as light, 
heat, ventilation, cleaning, and trucking 
will be reduced proportionately. 
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Century open protected squirrel cage motor. 
Now available from 2 to 15 horsepower. 





15 horsepower, splash proof, squirrel cage, 
induction motor. For installations requiring pro- 
tection from falling objects or plant wash-downs. 











5 horsepower, totally enclosed, fan cooled, 
squirrel cage motor. For installations requiring 
protection from dirt, or explosive grain dust. 
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15 horsepower, explosion proof, squirrel cage, 
induction motor. For installations requiring 
protection from Class 1 Group D gases. 








; CENTURY Offers You 
CORRECT mMoTOR PROTECTION 


For Every Type of Application 


® Whatever the conditions under which the motor 
must operate, whether for indoor or outdoor instal- 
lations, there is a Century Motor designed and engi- 
neered to provide proper motor protection against 
all types of surrounding atmospheres. 


Century Open Protected General Purpose 
Motors are designed and engineered to minimize 
the possibility of dripping water or solid objects enter- 
ing vital motor parts. With standard insulations these 
motors also resist the action of mild acids and alka- 
lies, normal moisture, and abrasive 
dusts. Century special insulations 
are available for higher concen- 
trations of acids, alkalies, or steam. 


Century Splash Proof Motors 
are engineered for use in motor 
applications exposed to frequent 
wash-downs with a hose. They are 
storm-proof for outdoor installa- 
tions exposed to rain or snow. 
Special insulations are available 
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for unusual acid or alkali-laden atmospheres. 


Century Totally Enclosed Fan Cooled Motors 
are intended for applications in machine shops or 
other places where they are exposed to abnormal 
amounts of coolant fog or spray combined with 
dusts and it is necessary to protect the motor against 
such atmospheres. 

Century Explosion Proof Motors are protected 
against explosive, dust-laden atmospheres or atmos- 
pheres containing many of the explosive gases. 
They carry Underwriters’ label for Class 
II, Group G, and Class I, Group D 
hazards, respectively. 


Your nearest Century Application and 
Service Engineer will gladly give you 
complete details. He’s always at your 
service — call him in. 


CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis, Missouri 
Offices and Stock Points in Principal Cities 





One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the World. 
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What you save in steel when 
ES is indi 








ELECTRUNITE STEELTUBES is easy to cut by hand 
with a 32-tooth hacksaw. Cut ends may be reamed 
with a file, pocket knife or the handle of your pliers. 


The ELECTRUNITE Bender is a simple, one-piece 
casting with instructions for making predetermined 
bends build into it. This handy tool makes bending by 
band easier and more accurate than ever before, 


“INCH-MARKED" 


THE ELECTRICAL RACEWAY WITH 
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» ~—_ forVitaL WIRING 


| —WITH A SUBSTANTIAL SAVING IN STEEL 


© Arteries of energy—the wiring systems of war This improved raceway, manufactured in sizes 
plants and essential industry—need the positive _%” to 2”, inclusive, is approved by the National 
protection of steel now more than ever before. _ Electrical Code for exposed, concealed or con- 
v And Republic “Inch-Marked” ELECTRUNITE crete slab installation. Any government agency 
} STEELTUBES provides that protection— _—_canuse it by specifying ELECTRUNITE STEEL- 
mechanically—electrically—economically! | TUBES or equal. It is permitted under W. P. B. 
Limitation Order L-225 for wiring (1) to 





This electric metallic tubing is fireproof, water- 














y proof, rodent proof, tamper proof. It is sound machinery or production equipment; (2) in 
INITE / insurance against damage to wiring, loss of elevator hoistways; (3) embedded in concrete 
minate power, shut downs, wasted time. or masonry walls; (4) in damp or wet locations 
; ; _. as defined in Article 100 of the National Elec- 
And its use, as compared with threaded con-’ 1.5031 Code 
duit, saves steel. Compression-type fittings elim- ve " 
inate the need for threads—hence, extra steel Use Republic “Inch-Marked ELECTRUNITE 
is not needed in the wall to serve as a base for STEELTUBES on your next wiring job—and 
threading. In fact, enough steel can be saved in See the difference. 
an installation of 100,000 feet of 34” size E.M.T. 
to build a 30-ton tank. REPUBLIC STEEL CORPORATION 
i “Inch-Marked” ELECTRUNITE STEELTUBES Steel and Tubes Division 
is remarkably easy to handle and install. It cattle —— Kg ——- . 
speeds installation on “hurry-up” jobs. The B ieee is nena 
z= : A Berger Manufacturing Division _¢ Culvert Division 
accuracy with which it can be worked saves Niles Steel Products Division ¢ Union Drawn Steel Division 
je Truscon Steel Company 
wasted material, too. Export Department: Chrysler Building, New York, New York 
band 
amed | 
pliers, = 
I 
} 
4] 
| 
} 
“ SEE YOUR ELECTRUNITE STEELTUBES DISTRIBUTOR FIRST 
“4 He’s the man to help you get the materials needed to keep jobs moving on schedule. He is always in 
fore, touch with manufacturers of electrical supplies and local administrative offices. Work with him 
closely —let him know your needs as far in advance as possible—and he can save you time and money. 
PRO ES 





ELECTRUNITE Steeltubes 


1 A CONTINUOUS FOOT-RULE ON EVERY LENGTH! 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques- 
tion and every answer published, we pay $5.00. 


METAL LIGHTING 
FIXTURES 


Question 90. During a lightning 
storm, what would cause blue 
flashes and a snapping sound from 
metal light fixtures and main serv- 
ice switch? The ground ts an eight 
foot copper rod and looks good. 
We have several homes in the 
country with this trouble—W.L.C. 


A TO QUESTION 90. The blue 
e flashes and snapping sound from 
metal light fixtures during lightning 
storms are evidence of relatively high 
voltages appearing from the distribution 
circuit to ground, as well as between the 
different conductors of .the house wir- 
ing, indicating short breakdowns. 
Unfortunately, a ground cannot be 
judged by its appearance. An 8-foot cop- 
per rod may have a resistance of only a 
few ohms or it may have a resistance of 
several thousands of ohms. The resist- 
ance value depends on the type of soil 
in which the rod is embedded, as well 
as on the condition of the soil, whether 
it is wet or dry at the time. If a light- 
ning stroke discharges through the 
ground rod, the voltage of all parts of 
the system connected to that rod will 
rise to a maximum given by the product 
of current crest multiplied by the re- 
sistance of the rod. For instance, if the 
lightning stroke current is 10,000 and 
the resistance is 10 ohms, a voltage of 
100,000 volts would appear on all 
grounded parts of the secondary dis- 
tribution system in the house. If the 
resistance or the current should be ten 
times as large, the voltage also would 
be ten times as large. In addition to 
these voltages to ground, there may be 
differences in voltage between the phases 
of the wiring due to inductive drops in 
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the system. This phase is not very easily 
explained in the layman’s language. 
However, the voltage required to arc 
over switches or outlets is relatively 
small, of the order of a few thousand 
volts. 

There are several means of avoiding 
occurrence of this phenomenon: first, 
to reduce the voltage of the ground sys- 
tem, a more elaborate grounding system 
employing several rods distributed over 
a considerably wide area can be in- 
stalled; second, to avoid snapping over 
different phases of the wiring, a low 
voltage arrester can be installed at the 
house entrance or at the distribution 
transformer supplying the house its 
power; and third, the position of the 
high voltage distribution arrester may 
also have a bearing on the voltages that 
might enter the secondary circuit, and 
in this way get into the house. There- 
fore, a check-up of the nearest high 
voltage lightning arrester position might 
be indicated.—J.H.H. 


A TO QUESTION 90. The flashes 
@ and snapping sounds noticed in 
the metal light fixtures and the main 
service switch probably result from in- 
duced voltages set up between the dif- 
ferent conductors and the ground. Even 
though a proper connection is made to 
a standard ground rod, it is possible for 
the induced voltage to build up. 

Sometimes the ground conductor is 
not direct and the resistance may be 
high. Whenever the path to ground is 
shorter across a small gap, a break 
down is apt to occur. Bonding noncur- 
cent-carrying metal parts together and 
making sure that the grounding con- 
ductor is continuous, by as short and 
direct a route as possible will help limit 
such breakdowns.—J.E.W.. 


A TO QUESTION 90. The trou- 
e@ ble described in this question is 


apparently due to improper grounding. 
The grounding rod may look as though 
it is good but still be of a high resistance. 
If equipment is available to test this 
ground, it should be tested and the maxi- 
mum value should not be over 25 ohms. 
By driving additional ground rods at 
least four feet apart and connecting these 
grounds in multiple, the ohmic resistance 
can be lowered. If the neutral is not tied 
into the ground rod at the service en- 
trance, this should be done provided the 
neutral is grounded at the transformer. 
Also, the resistance can be lowered by 
tying this ground rod in with the water 
system if the water system is fed from a 
driven well or a spring which is con- 
siderable distance from the house. In 
making the last statement, I am assum- 
ing there is no city water system due 
to driven grounds being used. However, 
if there is a city water system, this 
should be done first of all. 

This location described may be one 
that has a high vulnerability to light- 
ning discharges. Another remedy, aside 
from the electrical protection, would be 
the use of lightning rods on the house. 


ee. 


LEAD COVERED 
CABLE 


Question 91. A lead sheathed 

cable, containing three No. 6 wires 
has been installed on the ceiling of 
the basement, and ts used to sup- 
ply power to an ice machine on the 
first floor. This cable has been in- 
stalled 12 years. Last week there 
was a loud report, and upon in- 
vestigating, the cable had exploded, 
ripping two sizable holes in lead 
and insulation, about 6 to 10 inches 
apart. Can you explain this explo- 
sion?—J.M.F. 


A TO QUESTION 91. Assum- 
@ ing there were no short cir- 
cuits or ground between the current- 
carrying conductors and the sheath 
(probably grounded) this explosion 
apparently was caused from an ac- 
cumulation of moisture inside the 
sheath. This moisture accumulation does 
not necessarily have to be at the explo- 
sion points, but somewhere in close 
proximity. The explosion points prob- 
ably were points in the sheath that were 
slightly weaker than other places.— 


CER. 


A TO QUESTION 91. It is my 
@ opinion that the lead sheathed 
cable mentioned had a small break, or 
hole in the lead sheath. Over a period 
of time, the ammonia fumes from the 
ice machine on the floor above seeped 
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© No need to tell you that wartime 
restrictions make it impossible 
for you to get extra-size or extra- 
horsepower motors for any job 
that calls for specific horsepower. 

But don’t let that worry you for 
a single moment. Put Fairbanks- 
Morse Motors with Copperspun 
Rotors on the job—and you do not 
need extra horsepower or extra size. 

The reason, briefly stated, is this: 
The winding of the F-M Copper- 
















With this 
Extra Quality 


pills pies. 
3 of Ne 





spun Rotor is centrifugally cast, in 
one piece, of pure copper. No other 
rotor is cast of copper. Copper has 





Ss 
better thermal characteristics. 
Copper has better electrical char- 


acteristics. For these reasons, you + 





can run a Fairbanks-Morse Motor 








with Copperspun Rotor under full 
load indefinitely without danger of 
damage through overload. 


Naturally you’d rather not buy 
horsepower you don’t need — if 


DIESEL ENGINES WATER SYSTEMS 
PUMPS FARM EQUIPMENT 
MOTORS STOKERS 

GENERATORS AIR CONDITIONERS 


SCALES RA 


FAIRBANKS -MORSE 
7 lotors 


you can do so safely. Now you can. 


Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago. Branches 
with service stations throughout 
the United States and Canada. 

















LINKS LOCKED INTO CIRCUIT 


NON-HEATING 
CONTACTS 


Keep Motors Humming 


@ End Over-Heating 
®@ Stop needless fuse blowing 
®@ Time-Lag 2 to 5 Times Normal 
Current 
@ Certified to Comply—Federal 
Specification W F 803a-Type Il 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, Ill. 





Renewable 
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into this opening. This caused an oxida- 


tion of lead, copper and oxygen which 


in time formed a highly explosive gas. 
This gas built up such a pressure that 


| it had to find a way out, with the result- 


ing damage to the lead sheath.—J.H. 


A TO QUESTION 91. There may 
@ be several factors contributing to 
the fault. The predominating causes, 
based upon the description of the loca- 
tion and the probable atmosphere sug- 
gest condensation, electrolytic action 
and vibration. Condensation is the result 
of a certain percentage of humidity in 
the atmosphere surrounding this part of 
the electrical equipment which is sub- 
ject to a wide variation in temperature 
between the internal structure and the 
radiating surface. It is suitable for elec- 
trolysis. In addition, electrolytic action 
resulting from improper bonding and 
the consequent stray currents must be 
considered. Vibration, small, 
may account for developed faults if the 
cable is subject to tension stresses due 
to method of support.—O.A. 


A TO QUESTION 91 The lead 
e sheathed cable contained insulat- 
ing oil, which, like other oils, is explo- 
sive. A short circuit in the cable ex- 
ploded the oil and ripped the holes in 
the insulation and lead. The reason for 
two holes being ripped was that there 
were two weak spots in the lead very 
near to the point of short circuit— 


O.S.H. 


however 


BUSBAR CLAMPS 


O UESTION 92. In ordering bus- 
bar clamps why is it necessary to 


specify whether they are to be 
used on a.c. or d.c. and what would 
be the result if the wrong type 
used ?—J.J.L. 


were 


A TO QUESTION 92. It is neces- 
@ sary to specify whether the bus- 


bar clamps are to be used on a.c. or d.c. 
because if you used a galvanized malle- 
able iron clamp on a.c. which is to be 
used for d.c. only, you would cause the 
busbars and clamps to become very 
warm. The clamps for must be 
bronze for outdoor use, which is non- 
magnetic, and half bronze and half gal- 
vanized malleable iron for indoor use. 
The half bronze and half galvanized 
malleable iron breaks up the magnetic 
field, therefore, no heat.—L.R.T. 


a.c. 











The A-B-C of ... 
Pipe and Bolt 
Machines! 




















2 . OE 


A high-speed heavy-duty deluxe Pipe and 


Bolt Machine. Range '/g to teen 3 to 

12-inch with geared tools and drive s' 

Bolts, '/4 to 2-inch. Wt. 415 Ibs. 
Write for Bulletin A 


aft. 











Beaver Model-B 


A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range '/g to 2-inch up to 8- 
inch with drive shaft and geared tools. 
Bolts up to !!/,-inch. Weight 280 Ibs. 


Write for Bulletin B 
Beaver Model-C 
A STURDY LITTLE POWER UNIT Cen- 
verts hand pipe tools into power tools 
from '/4 to 8-inch. Threads 8-inch in 6 
minutes. Threads bolts up to 1!/2-inch. 


Two men can werk at the same time 
without interference. Weight 150 Ibs. 


Write for Bulletin C 


Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TQDLS 


442 Deen Ave., Warren, O. 
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A TO QUESTION 92. Current in 
e a bus induces a magnetic field en- 
circling the bus. Alternating current 
produces an alternating magnetic field, 
the strength of which depends on the 
reluctance of the space immediately 
about the bus. Thus, if a steel or iron 
clamp with steel bolts were used on an 
ac. bus, a dense alternating magnetic 
field would be set up in the clamp and 
produce hysteresis losses in the clamp 
material with consequent heating. A.C. 
bus clamps are therefore constructed of 
only one side ferrous material, the other 
half being non-ferrous to break the 
heavy magnetic field which would be sei 
up in a closed ferrous circuit; they are 
also obtainable of entirely non-ferrous 
material. 

Direct current sets up a_uni-direc- 
tional magnetic field which varies only 
on change in current and always at the 
same polarity. Hysteresis losses in an 
iron or steel clamp are very slight. 

Since iron clamps are less costly than 
non-ferrous type, they are generally 
used for d.c. However the non-ferrous 
(a.c.) type could be used just as well.— 
ES; 


A TO QUESTION 92. Busbar 
e clamps are cast from copper, 
brass, bronze, aluminum and iron. For 
d.c. service it does not make any differ- 
ence which are used. In a.c. service if 
iron clamps were used, in effect the bus- 
bar would be surrounded by an iron loop 
which is of magnetic material. The re- 
sultant magnetism set up in the clamp 
would tend to increase the reactance of 
the busbar with a corresponding in- 
crease in the voltage drop. The hystere- 
sis and eddy currents in the clamp 
would also cause heating of the clamp 
and busbar. Oftentimes one half of the 
ciamp is of iron while the other half is 
of one of the other metals so the busbar 
will not be surrounded by an iron loop. 
This reduces the total cost of the clamp 
also. 

For heavy service the bolts should be 
of a material that has very nearly the 
same coefficient of expansion as the bus- 
bar. Everdur or other high-copper-sili- 
con alloys, and Monel metal are some 
of the materials generally used for this 
purpose.—L.H. 


A TO QUESTION 92. Busbar 
e clamps used where large a.c. 


currents are present should not be of 
magnetic material throughout. If such 
material (steel or malleable iron) is 
used, the magnetic field will be increased 
and the resultant hysteresis loss will 
cause serious heating. The general prac- 
tice is to use the one part of the clamp 
of malleable iron and the other of 
bronze (nonmagnetic). This type could 
also be used satisfactorily with direct 
current, but clamps made of all malle- 
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When 
YOU'RE IN 


JOHNSON 


UNIVERSAL 


BRONZE 





= = 
@ Complete machining — I.D. — O.D. — ENDS saves 25% in weight 
plus machining time. 350 sizes — Cored and Solid enables you to buy 
according to needs. Johnson Distributors located in every city can give 
you remarkably good service. To save time and money — specify 
Johnson UNIVERSAL Bronze Bars. 


JOHNSON 


SLEEVE BEARING 























@ They enable you to order carbon brushes 
quickly and uaerringly—by catalog number. 
No. 8 covers industrial machinery, including 
rotaries, welders, and a variety of industrial 
motors. No. 7 covers mine equipment, such 
as coal drills and loaders, locomotives, 
motors and generators. These catalogs 
contain reference data only—no selling 
arguments. Your letterhead request will 
bring either or both . . . Superior Carbon 
Brushes embody 24 years’ specialization. 


SUPERIOR CARBON PRODUCTS, INC., 9113 George Ave., Cleveland, Ohio 





CARBON 
BRUSHES 


ATM ITII0 
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THE PLACE 
fe} Rete) aie): 
ELECTRIC 
WIRING 
MATERIALS 


360 pages of vital engi- 
neering data on National 


Electric quality products. 


Covers roughing-in wiring sys- 
tems. Each section contains 
the complete listing of one 
system and all the fittings for 
that system. Eliminate guess 
work by using a National 
Electric Data Book in your 


office. 





National Electric 


FPROOCOCTS CORPORATION 
1000 SIXTH STREET, PITTSBURGH, PA. 
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able iron will also be satisfactory and 
will probably be cheaper.—J.E.W. 


A TO QUESTION 92. Busbar 
e clamps for direct current may be 
made of iron because there is no induc- 
tion present, whereas with alternating 
current induction is present and at least 


| one of the clamps should be made of non- 


magnetic material so as not to have a 
magnetic circuit around the individual 
busbars. If they were made of magnetic 
materials for a.c. high current busbars, 
the induced currents in the clamps 
would cause them to heat.—J.H.P. 





Can You ANSWER 
these QUESTIONS? 


QUESTION W3—The power factor meter 


dial is made with an upper set of leading 
and lagging figures and also a lower set 
like a complete set of false teeth. If the 
pointer should swing down into the lower 
set of figures, would it make any differ- 
ence?—R.G.S. 


QUESTION X3—1 have had many complaints 
from housewives of receiving a slight shock 
at kitchen sinks and lavatories when plac- 
ing one hand in the water and touching the 
faucets with the other. Investigation with 
a 1000 ohm per volt meter indicated poten- 
tials as high as 42 volts and 15 mil amperes 
between water in bowl and faucets, which 
can readily be noticed with wet hands. The 
solution is to bond the water piping to 
the basin drain pipe, which is normally 
pretty well insulated from the faucets by 
the rubber gaskets between the jam nuts 
and the porcelain bow! and are often only 
electrically connected by the earth where 
the drain soil pipe and water service are 
buried. Disconnecting the electrical service 
to the premises has no effect on the indi- 
cated voltage at the sinks. 

This condition prevails in a rural village 
supplied by a 3 phase, 3 wire high line 
with substation in the edge of town and 
conventional distribution system with 230— 
115 volt grounded neutral and some 230 
volt ungrounded 3 phase secondaries. 
Although the village has a water system 
the utility company has always insisted 
on a driven ground at all services and will 
not accept N.E.C. methods of grounding to 
water system. 

The question has come up as to whether 
driven grounds instead of water pipe 
grounds is the reason for the condition 
outlined above.—E.L.R. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 1! 
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BURNISHER FOR 
COMMUTATORS-—RINGS 
Easy to Use at Shown: 











Do the Work 
While Machine is Running 


® Removes film with no dusting 

® Keeps motors and generators fit — to last 
longer 

® Hones commutator or ring to a mirror face 

® Restores commutation to normal 

® Reduces sparking and brush wear 

® Styles for all sizes of commutators and rings 

® Sold under absolute guarantee of satisfaction 

® Send for folder giving complete details 


Manufactured by Ohio Carbon Co. 
Distributed by 


INSULATION & WIRES, INC. 


2123 Pine Street, 
INSULATION AND WIRES St. Louis, Missouri 
= 289 Simpson Street, N.W 
i | " Atlanta, Georgia 
| 30 Trowbridge Avenue, 
Detroit, Michigan 
181 Portland Street, 


SERVICE Cambridge, Massachusetts 














No need to stop produc- 
tion to oil machines—no 
bearing failures due to 
lack of oil—no waste. Modernize 
your equipment and conserve critical 
materials, man-power, and increase 
production. INSTALL TRICO AUTO- 
MATIC OILERS! 


COLORTOP 
FUSES 


All colored—safe 
—shockproof top 
tells size on 
sight. Always 
show when they 
blow. Dependa- 
bility means 
FEWER shut- 
downs. Mini- 
mum amount of 
critical materials 
used, 





@ INSIST ON COLORTOPS! 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 
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| ANNOUNCING--AFTER 30 MONTHS OF DEVELOPMENT-- 
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ing Every dimension and detail, from 
Uni-Shell motor-body to head fit, 
is identical for all motor types! 


—to last 


irror face 


and rings 
atisfaction 
details 


n Co. 


INC. 


reet, 
souri 
et, N.W 


achusetts 
Here’s one of the biggest improvements in electric 


motors in years! Greater interchangeability of all 





— motor types than has ever been known before! 
Within cylindrical shells of steel we are building 
ELS not only the finest line of motors we’ve produced in 
| nm GS nearly 50 years, but motors that—for any one frame 
size—have identical shell dimensions, head fit, bolt . 
> circle holes, base, shaft size, and conduit box —_n — 
A mountings. Where one type of Uni-Shell Motor can SINGLE-PHASE 
be mounted, so can any! ' : my 
S In development for 30 months, and thoroughly 15 WP. 
ee tested and proved in hundreds of grueling war- i , pine 
production applications, R & M Uni-Shell Motors — 
produc- embody many other improvements, too, that con- - J i 7 id iF 
a; rd tribute to longer life, greater dependability, and jms — j aaa 


odernize higher efficiency. New insulating techniques, com- 


oo bined with the finest materials obtainable, keep 
e . . i 
AUTO. interior temperatures below guaranteed minimums. 






STANDARD 


. : D.C. MOTOR 
Better bearings and better balancing assure un- AND 
usually smooth, trouble-free operation. And we ' beg ys 
CO. have utilized our broad fan-building experience to WS KW. 


make interior ventilation better than ever. 
RTOP 
ES Whether you use motors as part of your product, 
a or only on the machines in your plant, the advantage 
i—safe 


eet top of interchangeable motor types is obvious. The other 
Always advantages offered by Uni-Shell Motors will be 


vl og obvious, too, when you know the whole story. Read 


aba the back of this page and then mail the coupon for 


shut. : ' INDUCTION 
gr your copy of our 20-page, fully illustrated booklet! j eaves 
aterials sia 15 HP. 






= = B ae == = ae ihe 


SPRINGFIELD + OHIO 
HOISTS & CRANES + MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 







































1. Double-row-width ball bearing assures an ade- 
quote supply of lubricant. 2. Spacing washer. 
3. Complete seal, both sides—held in by snap rings 
that are easily removed for inspectior, cleaning and 
regreasing. The lubricant sealed in—a.rt sealed out! 
4.Exceptionally large grease reservoir. 5. Annular 
grooves filled with water-resistant grease to exclude 
water, dirt, fumes and other foreign matter. 


One of the two main reasons for motor 
deterioration is bearing wear. That is why 
we have gone “all out” on bearing stand- 
ards, types, and alignment for Uni-Shell 
Motors. The bearing illustrated above is 
standard on all Uni-Shell ball-bearing 
motors. Equally important improvements 
have been made on sleeve bearings for 
Uni-Shell Motors requiring them. High- 
est-quality cast bronze bearings, with sur- 
faces burnished to a high finish, are used 
in both wool-packed and rin g-oiler types. 





1. Two layers of highest-grade impregnated rag 
paper. 2. Wire itself coated with double-weight 
synthetic resin for strength and flexibility. 3. Added 
sheet of impregnated paper placed between coils 
in slot. Improved method used for holding end coils. 
4. Entire winding assembly given several baked coats 
of synthetic resin-base varnish and covered with 
moisture-resistant synthetic resin and tung-oil sealer. 


The second main reason for motor deteri- 
oration is two-fold: poor insulation and 
excessive heat. Consequently, throughout 
Uni-Shell Motors, we use the best insulat- 
ing materials that can be purchased, in- 
corporating the newer synthetic varnish 
treatments as outlined above. On all heat 
runs, temperature rise is measured by 
embedded thermo-couples to give the 
complete, accurate picture for each de- 
sign. Heat vitally affects motor life. Our 
records show that Uni-Shell Motors give 
better than guaranteed values. 





3. BETTER BALANCE and 


ROTOR CONSTRUCTION 


1. Welded or brazed bars and end rings are copper. 
2. Rotor keyed to shaft. 3. Ground rotor surface 
assures uniform air gap and quiet operation. 4. 
Pressed-steel fans are used against rotor for larger 
ratings, as well as on totally enclosed motors. 5. Our 
fan engineering experience has been applied to 
designing and testing all fans used in the Uni-Shell. 
A measured flow of air is assured on all designs. 


Good bearing alignment and rotor con- 
struction, together with precision balanc- 
ing, prevent motor vibration that injures 
bearings and shortens their life. Three 
grades of rotor balance are available on 
all types of Uni-Shell Motors: 

1. Static balance. 

2. Commercial dynamic balance. 

3. Special dynamic balance. 
Precision balancing machines of the new- 
est types are used in building Uni-Shell 
Motors. Vibrometers check the smooth- 
running performance of each one. 


















DRIP-PROOF, SPLASH- 


ROM SMALLEST TO LARGEST, all types of Uni-Shell TOTALLY ENCLOSED, FAN-COOLED UNITS have covering PROOF MOTORS have 

Motors look alike. From an appearance standpoint, this shell that bolts to standard base, special ribbed end heads covers added, or special 
family resemblance” is a distinct advantage for manu- for maximum heat dissipation, and special fan that gives heads. Left to right: poly- 
acturers using different sizes and types of motors in large flow of air between enclosed Uni-Shell Motor and _ phase, direct current, and re- 
1otor-driven products and on production machines. 


outer cover. Cast conduit box is thoroughly gasketed. pulsion induction motors with covers. 





| MAKERS OF MOTOR-DRIVEN PRODUCTS, | UWI-SHELL MOTORS USED IN PRODUCTS manufactured by UNI-SHELL MOTOR AND GENERATOR SETS are made in 
shows how the Uni-Shell fits against as- Robbins & Myers. This includes hoists and cranes, open, drip-proof, splash-proof and protected styles. This 
sly. Whatever different types you use, no Moyno pumps, and machine drives, all famous for their _ totally enclosed union ring set, cooled by a unique princi- 
signing is necessary. All—inany one framesize—have trouble-free performance. Buyers of these products ple, illustrates streamlined compactness made possible by 
tical shaft-head, shell, and mounting dimensions! also benefit from the Uni-Shell’s interchangeability. | Uni-Shell construction of both motors and generators. 


OBBINS & MYERS, INC., sprincrietd - onto 


entlemen: Please send me your new 20-page booklet on Uni-Shell Motors. 
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ar O would not O like to talk to a representative. 





Coupon today! 
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Make E-B-R your “1-Volume”’ Library 






SPECIFYING, REQUISITIONING 
$0 EASY THE E-B-R way 







Here you are — 592 pages of compact 
electrical data covering thousands of 
products, all packed away in your copy 
of the new 1943 E-B-R (Electrical Buyers 
Reference). Keep it within arm’s reach 
as so many busy people in your kind of 
business do . . . it’s your “1-Volume” 
Library for requisitioning and specifying 
electrical equipment today. 























AVOID TIME-WASTING 
NERVE-WRACKING “FILE -ITIS” 







You're busy. Have you time to track 
down individual catalogs, pull them out 
of files, dig through reams of data, check 
if they’re up-to-date, worry who's going 
to put them back where they belong? If 
you want immediate help on this age-old 
problem, now aggravated by war condi- 
tions, move your eyes to the right. 











If it’s ELECTRICAL 
... look it up FIRST in 


Now more complete than ever before, your 1943 
Electrical Buyers Reference gives you: 


MANUFACTURERS BRIEFALOG SECTION — 
Condensed catalogs of 290 electrical manufacturers. 
Product specifications, listings of branch offices, 
warehouses, etc. 


CLASSIFIED DIRECTORY OF MFGRS. — Com- 
pany addresses and trade names, arranged by product. 
Extensive cross-references to help you find the elec- 
trical and allied products made by more than 3,500 
manufacturers. 


INDEX OF TRADE & COMPANY NAMES — 
Complete with addresses, Starting with only a trade 
Mame or a company name, you can thus quickly 
locate the product data you need. 





A WORD OF EXPLANATION — E-B-R is not 
sold, and is not offered as a premium for sub- 
scriptions to any magazine. It is distributed to a 
limited number of men directly responsible for the 
specifying or requisitioning of substantial amounts 
of electrical materials. We have a small reserve 
supply should a copy be urgently needed by some- 
one directly connected with large scale war work. 
Other’ than that we regret we cannot add to our 
original distribution list. 











McGRAW-HILL PUBLISHING COMPANY, 330 W. 42nd STREET, NEW YORK, N.Y. 
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MACHINE FOR 
TYING COIL SLEEVING 


When the Independent Electric Ma- 
chinery Co., Kansas City, Mo., motor 
service shop took on a subcontract to 
make several thousand stator coils, 
they attempted to speed up all opera- 
tions possible. One of these was the 
fastening of color coded sleeving to the 
ends of the coils. 

Formerly this was purely a hand 
operation. Shoemaker’s cord was 


SLEEVING IS TIED to coil ends by 
this converted taping machine, making a 
smoother job in less time than by hand. 
Bobbin, substituted for roll of tape, is 
loaded with No. 40 thread. 


wrapped around the sleeving and knot- 
ted. This was time consuming and left 
a definite “bump” on the coil. 

To perform a much smoother job in 
a fraction of the time, Indépendent de- 
veloped a machine for tying the sleeving 
with No. 40 thread. They simply took 
a large taping machine and substituted 
a bobbin of thread for the conventional 
roll of tape. With the addition of a ten- 
sion device to keep the thread taut it 
works just like a taping operation. 

The bobbin is a fibre spool, 24 inches 
in diameter and 4 inch wide, mounted 
on the moving rim of the machine. 


74 





For reloading, the bobbin is placed in 
a drill press or lathe and the thread 
wound on it. The tension device is noth- 
ing more than two brass washers on a 
spring mounted bolt. The thread is 
guided to and from the tension device 
by small wire “eyes.” 

The coil is held in the taping machine 
in the conventional manner while the 
thread is wrapped around the sleeving 
on the coil end. When a sufficient num- 
ber of turns have been applied the thread 
is snapped and knotted. One bobbin 
contains enough thread for about 200 
coils. Spare bobbins are always kept 
loaded for quick replacement. 


CAPACITOR 
TEST BENCH 


In one section of the motor repair 
shop of the Mielke Electric Works, 
Inc., Duluth, Minn., a workbench is 
equipped with rows of single-pole knife 
switches and a bank of small capacitors 
under the table top. Located in the 
small motor test department of the shop, 
this equipment is used to determine the 
proper size capacitor for small capaci- 
tor motor repairs. 


TEST PANEL for capacitor type motors 
permits mechanic to determine the exact 
size of capacitor needed for proper mo- 
tor operation. Unit is part of regular 
workbench in the small motor area of 


this shop. 


The test panel contains a total of 
twenty switches, in a double row. One 
switch at the extreme left of each row 
is a short circuit switch. The other 
switches control a specified number of 
microfarads capacity. The capacity 
each controls, from left to right, is 1, 2, 
3, 4, 8, 20, 30 50, 50. The circuits are 
so arranged that the capacitance is ad- 
ditive; for example; if all switches in 
one row were closed, the total capacity 
would be 168 mfds. The top row of 
test switches are connected in the same 
manner, so that as each top switch is 
closed it adds to the capacitance of the 
lower ones already in the circuit. Clos- 
ing all top switches would double the 
capacitance provided by closing all 
lower switches. 

Test receptacles are installed at both 
ends of the workbench to facilitate quick 
and easy testing and the use of short 
(40-in.) test leads. The bench back- 
board is topped by a narrow shelf to 
keep small tools and accessories up out 
of the way. Adjustable bracket lamps 
provide localized light wherever it is 
needed. 


FLOOD DAMAGE 
PROTECTION 


Many laudable achievements have 
been made recently in the application of 
infra-red lamps to the dehydration of 
flood soaked electrical equipment. 

Harry O. Murphy, Lloyd Smith Com- 
pany, Bradford, Pa., had infra-red 
ovens built of lamps borrowed from far 
and wide before the flood waters had 
even receded enough for the removal of 
inundated equipment. The flood was of 
the flash variety which severely dam- 
aged much of northwest Pennsylvania 
last July. Harry handled as many as 100 
small and fractional horsepower motors 
every 24 hours. Equipment came to him 
from all over the flooded area and all 
machinery was back in operation in an 
extremely short time. 

Walter Everson, Everson Electric 
Company, Allentown, Pa., likewise did 
the impossible and saved thousands of 
man-hours on war production work. 
Infra-red lamps were borrowed from a 
Philadelphia warehouse to make up tem- 
porary drying banks which were in addi- 
tion to his own banks normally used in 
coil production. When ravaging waters 
struck the Lehigh valley last May to take 
a tremendous toll of industrial machin- 
ery, Walter himself, rolled up his sleeves 
and began preparation for handling the 
soaked equipment which he knew would 
soon come pouring in. Because of the 
urgency to get war plants back into 
production every conceivable expedient 
was used. He leased all the available 
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As one of the few great names in Electric Power, it has been the 
province of Crocker-Wheeler to pioneer in the application of 
Electric Motors and Generators for many individual industries. 
Today... 954 part of the greater Joshua Hendy Iron Works 
_. eur enlarged productive facilities and specialized knowledge 
are more than ever available to all war industry. 
Crocker-Wheeler Electric Manufacturing Company: Ampere 


N. J., Division of Joshua Hendy Iron Works. 
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SAFETY FACTORS 











PREVENT MANPOWER SHORTAGES 


Industrial accidents are one reason for manpower shortages. 
And uncontrolled arcing is one cause of industrial accidents. 
That’s why special safety features are incorporated in Federal 
Rolarc Safety Switches to control and reduce dangerous arcing 
to an absolute minimum .. . and to increase production by 
eliminating delays and accidents caused by switch failure. 


So 


The parallel cylindrical rollers which “dam up” and snuff the 
arc give these 575 Volt Rolarc Safety Switches many added 
advantages. This new method of arc control lengthens switch 
life — conserves war vital copper — saves valuable time and 
priceless manpower. Follow the leaders— for extra service 
and safety switch to Federal! 





For Complete Rolarc Data 


Write for Bulletin 42-12. Contains 
all the essential facts on the 575 
Volt Federal Rolarc Safety Switch. 





ovens as fast as the lamps arrived. 
| Substation equipment was handled first. 
Large industrial motors came next. 
Motors of over 200 hp. were cared for 
at their locations and the smaller ones 
were brought into the shop or leased 
buildings. A total of some 10,000 horse- 
| power in large motors were handled. In 
addition some 200 substation pieces and 
250 smaller stators, rotors and control 
pieces were dried out. Within 10 days 





: |70 percent of all the emergency drying 


work was finished and a few days more 
cleaned up the entire job—an_ under- 
| . . 

| taking which would have taken months 





ts a 


INFRA-RED OVEN thrown together in 

several hours to dry electrical insulation, 

reducing loss-time production from 
weeks to one or two days. 


if ordinary drying methods had been em- 
ployed. The use of infra-red lamps 
alone expedited this emergency situation. 
The recurrence of flash floods 
throughout the country has given great 
concern to industrial men everywhere. 
| Industrial damage alone for the year 
| 1942 which is directly attributable to 
flash floods amounts to an enormous 
|figure. This estimated damage is 
| broken down into two sources of loss. 
| One, actual loss of goods, machinery, re- 
| pair costs, etc., and two, loss of pro- 
duction until machinery is back in oper- 
ation. In the majority of cases the 
latter by far presents the most formid- 
able problem. All inundated machinery 
must be torn down, cleaned, lubricated 
and reassembled, but most important of 
all the electrical machinery must be 
treated to one further step, namely that 
of thoroughly drying the insulation. Re- 
gardless of whether the insulation is that 
of a low voltage holding coil or the V- 
ring of a 5,000 hp. motor commutator, 
it must be thoroughly dried until it 
meets all standard tests. 
Many methods have been devised 








(and the majority of them in an emer- 
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[FROM PAGE 74] 


empty buildings, hired several hundred 
workers, and began installing temporary 
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PORCELAIN PROTECTED WIRING SYSTEMS 


Compliance with directives as issued by the W. P. B., Army 
and Navy Board, and War Department in the matter of the 
prohibited use of critical materials in wiring installations 
will not prevent your handling immediate jobs. The reason 
is that Porcelain Products—used for 50 years—are not pro- 
hibited. You therefore aid in vital metal and rubber con- 
servation and yet are able to make wiring installations for 
the most extensive projects. 


the Peidewine iA Lara 
Motes Cire 


Porcelain Protected Wiring System offer many advantages 
to both contractor and customer. For example, quick instal- 
lations are accomplished—economical results are realized— 
complete insulation and protection from the entrance switch 
to the very last outlet on the system—short-proof and shock- 
proof qualities of porcelain contribute to dependability— 
rust and corrosion resistance characteristics make porcelain 
the ideal material in damp, wet, or dry locations—porcelain 
gives you permanency. For details write to the company 


closest to you listed below. Write for 


FREE Wiring Manual 





MODERN PORCELAIN PROTECTED WIRING SYSTE 





— : Piast 
“ae Oo 
% ILLINOIS ELECTRIC PORCELAIN CO. * KNOX PORCELAIN CORPORATION * PORCELAIN PRODUCTS, INCORPORA 
AA wma Hl Knoxville, Tennessee Findlay, Ohio 












: Ohuft [FROM PAGE 76] 


gency) to do this insulation dehydration. 
They vary from the use of domestic 
cooking range ovens to scientifically de- 
signed infra-red ovens. While it is not 
always economically possible to pur- 
chase dehydration means merely for 


flood protection, it might prove very 
valuable insurance to know where such 



















































means would be available in the event 
of an emergency. 

Infra-red ovens, especially portable 
units, have proven their superiority 
many times over for use in drying 
insulation that, has been flood soaked. 
One of the more important aspects 
e 6 . ; 
it You of successful drying _is_ temperature 

regulation and elimination of hot spots. 
9 Burnt insulation can be just as detri- 
Don t Ta ke Care mental as undried insulation. Tempera- 
of Tools ture regulation can be held exceptionally 
close and heat can be very evenly dis- 
tributed with or without the use of cir- 
You are courting trouble if you | culating fans even_in a crudely built 
temporary infra-red oven. Another im- 
yortant feature is their portability. They 
Navy need hand tools—by the am be applied to baie pate a at 
ton—to fight a global war. Few | its operating location, saving many, 
oe ’ Gilt he lek Suc civilian needs at re hours of dismantling, packing and 
“Mt shipping time. 
home. Tools misused or lost However, most important of all is 
may be irreplaceable—it pays to | their speed of drying. Infra-red rays 
give deep penetrating heat. It dries 
from the inside out instead of the usual 
outside in process. 









misuse tools. The Army and 


Since 1857 


take care of the ones you have. 
Write for this free booklet on 
the care and safe use of tools. ~~ Asanaid to promoting longer 


tool life, we have prepared a 





handy, pocket size booklet con- 
taining helpful hints on the care 
of tools and suggestions for their 
proper use. A copy will be sent 
to any one interested, without 
charge—mail the coupon below. 














I 
4 
; DISTRIBUTED THROUGH JOBBERS 
, Foreign Distributors: International 
Standard Electric Corp., New York 
— = — <a Gi es oe ae mmm cme cme eme a 
Mathias Klein & Sons 
3200 Belmont Avenue, Chicago, Illinois 
Gentlemen: Please send me without charge a copy of the booklet "Long Life to Tools.” 
Occ chWshkanchauksh hea set need dbenco wh teenie ee ee edaehabaws seesenns ne eseees 
tis DN Cook hLis ob ccs Wiech) SSGUESASb OR OSA dD EAM e ates eekbne ~enaeSebes cussed a6 
: PP askws th benkice dean S deka btabkae be ke eag abe knw kn sOeecndscddbo Na seek cebs baal 
WRU EES mo 5 : | Mey & Sons WOMANPOWER solves the manpower 
problem in the motor service shop of 
Chicago, fll.,U.S.A. the Independent Electric Machinery Co., 
t BELMONT AVENU-E CHICAGO Kansas City, Mo. Five girls have already 


started training in coil making and light 
machine operations. 
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THIS IS THE BRAIN that tells 
whether an overload is dangerous or 
not. It’s Westinghouse Bi-metal. Two 
different metals which react differently 
under heat are bonded together. Dan- 
gerous overloads cause this Bi-metal 
to bend, tripping the interrupting 
mechanism, opening the circuit. 


THIS IS THE BRAWN that quenches 
the arc. Made up of parallel metal 
plates in the form of a grid, it draws 
the arc into the chamber, divides it 
into segments and smothers it between 
the plates ... it all happens in the 
space of half a cycle! 
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Current that gets out of hand and threatens equipment or 
— circuits gets short shrift when the circuit is protected 
y Westinghouse *‘De-ion’’ Circuit Breakers. 


With uncanny accuracy, this ‘“De-ion’’ protective device 
outguesses the current, beats dangerous disturbances to the 
unch. Momentary, harmless overloads are passed without 
interruption; but when the circuit is actually threatened, the 
sensitive Bi-metal element goes into action, quick! The cir- 
cuit’s broken, the arc quenched, in the space of a blink of an eye. 


It protects itself, too. The fast action minimizes arc effects, lengthens contact 
life. Its factory-set calibration is not disturbed. And, when the interruption has 
been corrected, a simple flip of the indicating handle restores service in seconds. 
No time lost locating a busy maintenance man; no parts to repair or replace. 


Protect equipment and electrical circuits with Westinghouse ‘‘De-ion’’ Circuit 
Breakers. Ratings to 600 amperes; enclosures for any type of service. Call Westing- 
house today. Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 


J-21267 


@ Westinghouse 


. OFFICES EVERYWHERE 


““DE-ION’’ CIRCUIT BREAKERS 
















































































Wiring Bell 


Laboratories [FROM PAGE 33] 


ventilation ducts. All windows on the 
main laboratory buildings are on six- 
foot centers, and partitions of standard 
interchangeable, steel panels may run 
from the piers separating the windows. 
A six-foot corridor runs down the mid- 
dle of the building on one side of the 
central row of columns, and on one side 
of this corridor the installation of par- 
titions provides rooms 27 feet deep, and 
on the other, 19 feet. The partitions 
run from outer wall to corridor parti- 
tions, and rooms may be 12 feet wide 
or greater in multiples of 6 feet. This 
spacing of 6 feet has been referred to 
throughout the design and construction 
of the building as the 6-foot module. 


Power Risers 


Since the power risers are on 12-foot 
centers, it is possible to provide at least 
one 50-ampere 3-pole circuit breaker 
from which 120/208 volt single and 
three-phase power may be available for 
each laboratory From this 
breaker, branch circuits are run in wire- 
ways parallel to the outside wall in 
back of the wainscot to a location where 
the circuit is brought out through con- 
duit at right angles to the outside wall 
to specially developed wire troughs 
hung on the surface of the partitions 
or to underfloor ducts. The wire 
troughs are attached to hangars in the 
space between partition panels in a 
manner that does not damage the panel. 
The wire trough covers are in unit 
lengths, and may be blanks or equipped 
with a variety of protected outlets hav- 
ing pigtails that are connected to the 
feeder cables with squeeze type con- 
nectors. Small current-carrying leads 
may also be distributed in a space at 
the top of the partition and in vertical 
wireways between partition panels. 
Since most of the work requires numer- 
ous relatively low current outlets, this 
system serves the major demand. In 
locations where heavier current de- 
mands must be met, a lead is taken 
direct from a spare fuse in the base- 
ment column panel to the load, either in 
space in back of the metal column en- 
closures or in back of the outer wall 
wainscoting. 

A number of special fittings have been 
developed to permit either single-phase 
or three-phase individually protected 
outlets of 10, 20, and 30 ampere capa- 
cities. The single-phase outlets are pro- 
tected by individual breakers having the 


room. 


80 


outlet capacity, while the less frequent 
three-phase and direct-current outlets 
are protected by fustats. Direct current 
is obtained where necessary from small 
motor-generator sets installed in the 
attic, or by rectifiers installed locally in 
laboratory. 

Power may be used directly from the 
outlets. This is generally done in the 
chemistry laboratory, where a number 
of other services equally important to 
electricity are installed, and where unit 
benches with varying storage facilities 
are provided. In the more numerous 
laboratories doing physical research and 
development, however, where the elec- 
tric outlet is the primary service, a 
more simple type of unit bench is used, 
and the 15-ampere outlets are con- 
veniently located at the top of the hollow 
metal bench legs. These bench leg out- 
lets are energized by plugging cords into 
the protected outlets in the wire trough. 

In the relatively few cases where is- 
land bench arrangements are desirable, 
a covered trench in the floor runs out 
from the center of each window to sup- 
ply island benches with electrical and 
mechanical facilities. This has been 
made possible by laying on top of the 
structural floor arch and beneath the 
finishing concrete surface four inches of 
weak concrete fill. The floor is jointed 
to permit removal of fill and finish if 
the floor box installation is necessary. 

The individual 10, 20, and 30-ampere 
breakers previously referred to were 
selected with short- 
circuit characteristics that permit any 
and all of the small breakers to open 
on overload~or short circuit without 
opening the 50-ampere main breaker. 
By this means continuity of laboratory 
power is maintained even if one outlet 
is accidentally short circuited. 

The 50-ampere breaker, in addition to 
the inverse time and short-circuit trip, 
has a magnetic trip wire to a safety 
trip switch and has associated neon 
lamp indicators located above the light- 
ing switches on the corridor door posts. 
The wiring for this emergency trip cir- 
cuit is run through the partition wire- 
way. This enables the whole laboratory 
power to be instantly disconnected in 
the event of a high-voltage accident or 
an electrical fire. 


inverse time and 


Lighting 


To permit the installation of parti- 
tions subdividing the length of all build- 
ings into rooms of any multiple of six 
feet, the lighting circuits had to be de- 
signed for switching in rows across the 
building instead of the conventional way 
in rows longitudinal to the building. 








The circuiting had to be so designed that 
the switch leg brought to the switch at 
the corridor entrance to any given par- 
titioned-off enclosure could be relocated 
without affecting the main building 
lighting, wiring, or switchgear when 
partitions and doors are rearranged. 
Three-phase 4-wire lighting cabinets 
were installed flush with the central 
columns on the corridor side. Each 
panel controls light for 12 feet on each 
side of the column for the entire width 
of the building. 

Lighting fixtures were located cen- 
trally in the coffers produced by the 
beam construction of the floor slabs, and 
spaced 9 feet across the building and 
on a 6-foot spacing longitudinal to the 
building. This spacing brings one light 
over the center of the corridor, two in 
the short and three in the long labora- 
tory rooms. The lighting panels were 
specially designed and wired to permit 
switch legs to be attached or detached 
from any circuits normally controlled 
from the column cabinet so as to allow 
lights within partition enclosed areas 
to be controlled from light switches 
located on the partition door posts. This 
was accomplished by bringing each live 
leg through a jumper-type terminal 
block wired into the panel. When 
switching from the lighting panel itself, 
terminal-block jumper strips complete 
the circuit. When switching from par- 
tition locations is required, the jumpers 
are removed and switch legs attached. 

In large partitioned off areas, the 
number of partition door post switches 
are reduced to a minimum by the use of 
latch-in type magnetic switches arranged 
for installation in the main aisle lighting 
panel cabinet and wired across the term- 
inal block. 


Installed Cost 


The percentage of the total building 
cost for electric power and light proved 
to be quite low, even when compared 
with more standard installations not hav- 
ing the fine regulation and flexibility 
incorporated in the Murray Hill design. 
An analysis of the reason for this indi- 
cates that the high percentage of useful 
loading of all secondary copper due to 
the short distances maintained between 
all loads and the points of secondary 
generation is partly responsible, while 
installation manhours were reduced by 
limiting conduit fittings and wire-size 
changes to a minimum, and by the use 
of solderless terminals and splice con- 
nectors throughout. The building de- 
sign, laid out as it was to simplify and 
reduce the cost of running services, fur- 
ther contributed to the result obtained. 
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ees research 
Lighting and Power Cincwils Yor 
at Bell Telephone Laboratories protected by 
HEINEMANN CIRCUIT 


Where a diligent and never-ending search 
for new facts, figures and principles is a 
business, HEINEMANN  Fully-Electro-Mag- 
netic Circuit Breakers were selected for the 
important job of protecting power and light- 
ing circuits. That is a tribute to the effi- 
ciency of Heinemann devices which open 
instantly on short circuits and dangerous 
overloads but permit harmless overloads of 
short duration. 


1 THREE POLE BREAKERS—Also available in single 

and two pole types with instantaneous trip or 
magnetic time delay. Ratings are from 50 milliamps. 
to 50 amps. on circuits up to 460 volts AC or 250 volts 
DC. Four different time delay curves to match charac- 
teristics of almost any circuit. 


2 AUXILIARY BREAKER—Outstanding for protection 
of fractional hp. motors. Ratings are from 250 milli- 
amps. to 35 amps. 


3 “MAGNETTE” PANELBOARD BREAKER — These 

are furnished for assembly in lighting panelboards 
and made in ratings up to 50 amps. Their current carry- 
ing capacity is not affected by changes in temperature. 


Send for Catalog 40 Showing Complete Line 










Three Pole 
Three Coil 
Breaker, with 
auxiliary shunt trip for re- 
mote control operation, protects 
power circuits. Remote control 
switch (at right) operates shunt 
trip. Sufficient current flows through 
shunt trip to neon light to show 
current is on. When breaker trips, 
light goes out. 


H 















Bus duct showing Aux- 
iliary Breaker protect- 
ing circuits serving 
duplex 3 point recepta- 
cles. 


Panelboard for 
lighting circuits 
showing ‘’MAG- 
NETTE” Panelboard 
breakers with lock- 
ing devices to pre- 
vent tampering by 
unauthorized per- 
sons. 


SUBSIDIARY OF HEINEMANN ELECTRIC CO. 


132 PLUM STREET Established 1888 TRENTON, N. J. 





































PAINT SPRAY 
AREA 


In aircraft production there are many 
large sections which must be sprayed 
while travelling along on an assembly 
jig. The spray booths, consequently, 
are relatively large areas which require 
highly specialized lighting treatment. 
The light must be well diffused, of high 
intensity, yet luminaires, wiring and 
lamps must be well protected from the 
paint spray. 

One western plant uses an interesting 
and effective lighting scheme as shown 
in the accompanying sketch. Continu- 
ous row, two lamp industrial fluorescenz 
reflectors are mounted behind sealed 
glass panels in the sides and ceiling of 
the booth. 

Each of five rows have five 52- by 12- 
by }-inch glass panels sealed against 
vapor in a frame flush with ceiling or 
wall. Strap iron hangers support the 
lighting units about one inch above the 
glass. The hangers are hinged on a 
4-inch pipe pin at one side and bolted 
to brackets at the other. This mounting 
allows the maintenance man to swing 
the unit away from the glass for relamp- 


ing and cleaning without interfering 
with the sealed joints. 

As a further safety precaution the 
spray area is maintained at a lower pres- 
sure so that any leaks which might 
develop around the lighting units would 
only permit air to be drawn into the 
booth. Vapor could not escape. 


REMODELED 
WITH LIGHT 


Office work under inadequate lighting 
conditions takes a heavy toll in efficiency 
and lost manpower. The application of 
adequate engineered lighting is the 
equivalent of putting new life into eye- 
fatigued employees. 

Substantial improvement in illumina- 
tion was effected in the general offices 
of the Owens-Illinois Pacific Coast Com- 
pany in San Francisco, by the installa- 
tion of continuous strip diffused fluores- 
cent lighting. The old installation con- 
sisted of ninety 200-watt enclosed glass 
incandescent fixtures mounted on 9- by 
10-foot centers, 10 feet above the floor. 

The remodeled lighting system is 
comprised of parallel rows of glass en- 


NO MORE TIRED EYES in this Pacific 

coast office since cool, diffused fluores- 

cent lighting replaced incandescent globe 

fixtures. Present illumination is even 
and glareless. 


closed continuous fluorescent units, each 
8-ft. unit housing two 48-inch, 40-watt 
white lamps operated from two-lamp 
ballasts. A total of 104 type 2-CL-40 
Westinghouse units and extensions 
housing 208 Iamps light this office. 
Units are ceiling mounted 104 feet from 
the floor with parallel rows on 9-ft. 
centers. 


LIGHTING A SCHOOL 
LABORATORY AND SHOP 


The Macomber Vocational High 
School at Toledo, Ohio, is justly proud 
of its laboratories, shops and classrooms. 
The latest type of machines, identical 
to those found in factories, foundries 
and shops permit the students to study 
the latest shop practice. 

[Intensified instruction and schedules 
in both day and night classes require 
ample and correct light to facilitate the 
students in learning their selected trades. 
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SPRAY BOOTH lighting on a scale large enough for aircraft work involves fluorescent units behind 


sealed glass panels. Hinge frames allow ready access to the units jor servicing. 
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THE MIDGET .., For one 6-watt lamp 
For unusually small spaces’, ... Farnished with 
hook for vertical hanging ... . Square shape 
prevents rolling ... Manual starter. . . Ballast 
in separate box with wired-in cord. 


The COMPLETE LINE OF FLUORESCENT LIGHTING FIXTURES (our ececcr oply houses 
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for Production, 
Inspection and 
Servicing Operations 





a 
— 


FROM FLOOR 










THE HIBOY ... For four 40-waft g 
Equipped with telescoping stand ‘Which 
adjustable from five to eight feet in height 
Swivel fitting at top provides adjustment: in 
complete arc. Fixture body available with safety 
screen or vapor-tight cover. Large free-rolling 
swivel casters. Toggle switch control. 








5’-8' 
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THE SKIDWAY ...For two 20-watt lamps 
A compact, small-diameter unit, with safety- 
screen cover and clip-on reflector. Fixture is Ro ISse 
designed for rotating adjustment on skids, Tar, 
which also act as a horizontal support . On 


Hanger hook at end allows vertical suspension 
. +» Manual starting switch. 
















yf THE CRAWLER 

Vln, 

Fortwo or four 40-watt lamps 
eultimate in portable illumination 
~ Sturdy frame, with free-rolling 
swivel casters, cradles a substantial 
fixture body that also acts as a high 
light-value reflector . . . Fixture body 
is adjustable through 155° rotation. 
Has wire-screen or vapor-tight cover 
. ++ Toggle switch control. 






Pateats Pending 


DAY-BRITE LIGHTING, INC. 
5433 Bulwer Ave., St. Louis, Mo. a 












THIS 1S THE FIRST TIME AN 
ADVERTISEMENT HAS 
EVER APPEARED 








BALLAST 


ec « « yet it is one of 
America’s Best Sellers 


HERE'S WHY: 


] The many outstanding features of Superior 
Ballast have kept Superior facilities at peak 


A few users: 
Mitchell Mfg. Co. 


General Electric 


Supply Co. operation—one satisfied user has told another 


until Superior has become synonymous with 
Westinghouse Elec- 


trie Supply Co. superior ballast. Recent expansion of Superior 


Graybar Electric Electrical Industries facilities will now permit 


Co., Ine. the manufacture of greatly increased quan- 


g Ruby Lighting Co. tities of these Custom Built Ballasts. 


scunenchateaiees 2 They are streamlined for a reduction in 
L. J. Segil Co. weight and ease of installation in the Ballast 


channel of the fixture. 


3 The ends of lamps do not blacken as readily 
with Superior Ballast because of an improved 
result in the wave-form across the lamp. 
More lumens output per watt are provided 
than with other ballast of similar design. 

















Superior 4 Lamps are correctly balanced with Superior 
Electrical Ballast — the Ballast has an inductance of 
f ! Industries’ : 
— a | ie advanced design. 
SUPERIOR ELECTRICAL ImDUSTRIER ities 
} cacao Reduced stroboscopic effect with Superior 
' i Ballast eliminates eyestrain and provides a 
more pleasing and more comfortable effect. 


write for information and details 


Not just an ordinary ballast — it’s Custom Built throughout! 


: CIPERIOR ELELTAILAL 
ct INDUSTRIES 
DEPT. A—2614 W. NORTH AVENUE, CHICAGO, ILLINOIS 


i MANUFACTURERS QUALITY CONDENSERS, ELECTRICAL 


oF TRANSFORMERS AND SOLENOID 
FLUOR-0-CONTROL WINDINGS OF ALL TYPES 
&4 










































[FROM PAGE 82] 


Soft, diffused light, brilliant enough for 
all working conditions, yet without glare, 
was obtained by using Westinghouse 





WELL LIGHTED pleasant surround- 

ings makes working in the electrical lab- 

oratory a pleasure. All test equipment is 

plainly visible in the 26-30 foot-candle 
illumination. 





WOOD WORKING SHOP has be- 
tween 25 and 29 foot-candles of diffused 
light at the light-topped work benches. 
Light paint on ceilings and walls in- 
creases the effectiveness of the lighting. 





REDUCED CONTRAST between weld- 

ing flame and surroundings is kind to 

the eyes in this welding shop. General 

illumination averages between 18-20 
foot-candles. 
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Clarence Birdseye’s 


Lamp Invention Has Revo- 




















lutionized Plant Lighting for the 
"Who's Who’ of American Industry. 


Nothing yet designed equals Birdseye Reflector Lamps for 
projecting more light down to the working area, full force, 
without waste, without added line load. 

In contrast to separate lamps and reflectors, and misfit 
lamp and reflector combinations, Birdseye’s perfect combina- 
tion of reflector and precision-focussed filament scientifically 
controls illumination to project more light where it is needed 
most — to the “seeing” area. 


NO REFLECTORS NEEDED SAVES EXPENSIVE MAINTENANCE 
Every Birdseye Reflector Birdseye’s pure silver reflector 
Lamp a COMPLETE luminaire lining is SEALED INSIDE to remain 
lighting unit. No separate brilliant always — never needs 
reflectors or fixtures needed. cleaning. 


* Allis-Chalmers, Bliss & Laughlin, Curtiss- 
Wright, Delco-Remy, General Motors, 
Johns-Manville, Republic Steel, A. O. 
Smith, Vultee Aircraft, Willys-Overland— 
to name just a few—have adopted Birds- 
eyes atter exhaustive tests in use. Birdseyes 
may solve your lighting problem. Write 
today for Booklet M-4, Wabash Appliance 
Corp., 345 Carroll Street, Brooklyn, N. Y. 
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FLUORESCENT 
FIXTURES FOR WAR 


INDUSTRIES _ 
rc Et F 














Meeting Latest W.P.B. 
=> Requirements”. . . 


The entirely new OAMCO War Pro- 
duction Fluorescent line is designed 
and built for use in industrial plants 
doing essential war work that requires 
High Intensity Illumination. These new 
OAMCO units incorporate a number of 
improvements in design and construction 
that simplify installation, facilitate continu- 
ous row mounting, add to ballast life because 
of cooler operation and lessen wiring time. 
The reflectors are made of a rigid non-metallic 
I material and have a baked double coat of glossy 
white chip-proof enamel that gives them a tough 
| hard surface with a reflection factor of 85%. These 
fixtures are furnished in Double 40, Triple 40 and 
Double 100 units. Write today for complete facts on 
this new OAMCO line! 


% In compliance with the Amendment to Limitation 
Order L-78 40 Watt Units contain less than 3 pounds 
of steel per fixture. 100 Watt Units contain less than 
4 pounds of steel per fixture. 





ae OVERBAGH & AYRES MFG. CO. 


MEMBER OF THE RLM STANDARDS INSTITUTE 


Sil SOUTH CLINTON SIiRte® = 271s AG O 
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Glassteel diffusers in the various shops, 
with units spaced to provide the neces- 
sary intensity for the task at hand. 

Examples of the lighting in a few of 
the departments are shown in the atten- 
dant photographs. The electrical labora- 
tory (Fig. 1) is equipped with 500-watt 
diffusers on 10-foot centers providing 
an average of 30 foot-candles under the 
unit and 26 between units. The carpenter 
shop (Fig. 2) .is illuminated by 300- 
watt diffusers which produce an average 
of 29 foot-candles under the luminaires 
and 25 between them. Instead of being 
allocated to a poorly lighted, dingy 
room, the welding shop is lighted by 
300-watt diffusers at an 11-foot mount- 
ing height. Intensity is 20 foot-candles 
under the units and an average of 18 
foot-candles between them. 


FLUORESCENT OFFICE 
LIGHTING 


Three distinct types of fluorescent 
lighting—direct, semi-direct and totally 
indirect were used in these offices lo- 
cated in the East, Middle West and 
Pacific Coast. 

Direct fluorescent units (Fig. 1) re- 
placed incaridescent fixtures at the re- 
modeled offices of the Foxboro Com- 
pany, Foxboro, Mass. Here 55 West- 
inghouse two-lamp units, each using 
two 40-watt, 49- inch daylight lamps, 
operating at 118 volts on a single-phase 
a.c. circuit, provide 50 foot-candles of 
illumination at desk level. The fixtures 
are mounted on 9-ft. centers and 9 feet 
above the floor. Approximately 4400 
watts is required to illuminate 4800 
square feet of floor space. 


Semi-indirect type, glass enclosed 





DIRECT TYPE two-lamp 40-watt fluo- 
rescent units bathe this Massachusetts 
industrial plant office in 50 foot-candles 
of illumination at desk level. (Fig. 1) 
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ON THE PRODUCTION LINE... 





The GIRL in our picture doesn’t have to duck 
down underneath the bench or disturb her neighbor 
to reach the “nearest” electrical outlet for her drill. 
She merely plugs into the Plugmold outlet right at 
her station. And if she wants to connect the solder- 
ing iron or a test meter at the same time, another 
Plugmold outlet is right there, too. No need to tell 
you how that saves lost motion, cuts work time and 
fatigue, ups production substantially. 


And the BOY in the picture, in a mobile shop 



























unit, out on the front line, finds Plugmold right 
there behind the benches to help him save time and 
speed work, too. 


Better get to know this unique convenience wir- 
ing system that’s complete with fittings for 3- wire 
industrial applications .. . a helping hand in produc- 
tion today that will be increasingly important in 
every factory, store, public building and home tomor- 
row. Listed by U.L.; conforms to Federal Specification 
W-R-32. The Wiremold Company, Hartford, Conn. 


WirREMOLD CAN HELP YOU PRODUCE FOR WAR AND PLAN FOR PEA CE! 





“HELPING HAND” LITERATURE 
FOR CONTRACTORS AND 
PLANT OPERATORS 





(1) Bulletin, “Wiremold Industrial System- 
Wiring Speeds War Production”’. 


Engineering Data Sheets, Plugmold 
Multi-Outlet Wiring Systems. 


[-] Engineering Data Sheets No. “3000” 
System Wiring for Industrial plants. 


[] ‘Pancake’ Wiremold Overfloor Wiring 
System for Office and factory. 


fay Wiremold Catalog and Wiring Guide. 


CHECK and return with your name and address 
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NO. 1184-M 
RLM THREADED 
DOME REFLECTOR 


% QUAD Units all have 
correct basic design 
and construction fea- 
tures. The RLM Label 
on QUAD Lighting 
Units assures your cus- 
tomers of modern, cor- 
rect, and high quality 
commercial and indus- 
trial lighting. It’s the 
line that will be popu- 
lar tomorrow as well 





as today. 


i tors d hing Egupmend 


CHICAGO, ILL. 





fluorescent strips provide 35 foot-can- 
dies of glareless diffused light at the 
Frederick Post Company office in Chi- 
cago, Ill. The units are ceiling mounted 
in parallel rows on 6-foot centers. 
Totally indirect fluorescent lighting 
was installed in the chief engineer’s 
office, drafting room and sales and gen- 
eral engineering offices at the plant of 
the Enterprise Engine and Foundry Co., 
San Francisco, Calif. This was accom- 
plished by inverting Westinghouse open 
end units designed for continuous strip 
mounting. Each unit houses two 40-watt 
3500 degree white fluorescent lamps. In 
the chief engineer’s office (Fig. 2) 
twelve of these units mounted in three 
parallel rows of four units each provide 





























INVERTED OPEN END two-lamp 
fluorescent units provide an average of 
31 foot-candles of totally indirect illu- 
mination inthis chief engineer's office at 
a Pacific coast plant (Fig. 2). 
an average of 31 foot-candles of illumi- 
nation on the desk tops. Average 
mounting height is 9 feet and the rows 


are on 64-foot centers. 





PROBLEM: To provide suitable lighting for 
safe, efficient seeing in a machine tool fac- 
tory. 


CONSTRUCTION DATA: The room is ap- 
proximately 200 by 300 feet, and the ceiling 
is 20 feet high. Walls and ceiling are painted 
flat white. 


SOLUTION OF PROBLEM: General illumi- 








nation is provided by prismatic glass reflectors 
which alternately contain a 400-watt Mazda 
H lamp and a 500-watt Mazda C lamp. The 
fixtures are spaced on 14-ft. 4-in. by 10-ft. 
8-in. centers and are mounted 15-ft. 3-in. 
above the floor. 


RESULTS: The average general illumination 
provided is 35 foot-candles in service. 














Lighting A MACHINE TOOL FACTORY 
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STAGGERED ARRANGEMENT of 

Mazda C and Mazda H lamps in pris- 

matic glass reflectors are used for ma- 
chine tool shop. 





ot 


GENERAL ILLUMINATION of 35 foot-candles is provided by using plenty 
of flat white paint on ceiling and walls to supplement good layout design. 
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The RLM Label has 
stood as a sign of qual- 
ity in Industrial Light- 
ing Reflectors for more 
than 20 years 


Air raids aren’t the only cause of production black- 
outs. Too little light, lighting that causes eyestrain 
and fatigue, lighting equipment that fails under 
severe service, etc. may “blackout” war production 
as disastrously as a Hitler-inspired bombing. 


Dome Reflectors engineered and built to RLM 
Specifications . . . certified by the RLM LABEL... 
a maximum insurance against war production 

lackouts caused by lighting equipment failures! 


One of the important factors in the blackout- 
preventing superiority of the RLM Dome Reflector 
is the fact that it is an all-porcelain enameled re- 
flector. Porcelain enamel’s high-lighting efficiency, 
high diffusion and light distribution, durability 
under severe service makes it the most practical 
and most satisfactory of all known reflecting sur- 
faces for most industrial lighting purposes . . . the 


War Pro 


BLACKOUTS 


o4 


duction 
uth 


RLM DOME REFLECTORS 


Engineered fo Provide Lighting 


That Will Not Fail 


only surface that gives consistently satisfactory 
results in many locations. 


RLM Dome Reflectors are designed and con- 
structed with that extra safety factor vital war plants 
demand of their lighting equipment. They are 
unaffected by mechanical strains, smoke, fumes, 
grime, dust and atmospheric conditions. Non- 
porous, easily cleaned and restored to original 
efficiency . . . fade-proof, non-peeling and non- 
breakable. Porcelain Enameled Dome Reflectors 
made in accordance with RLM Specifications assure 
highest lighting efficiency, maximum power con- 
servation, lowest maintenance cost and greatest 
protection against lighting equipment failure. 


For full particulars write any manufacturer of 
RLM Industrial Lighting Units, or RLM Standards 
Institute. 


The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 








Ti} 
7" ee 





















































































Answered by 
F. N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Size of Panel 


QO “I have a government job on 
© which I plan to use a multi- 


breaker panel having a 50 ampere main 
breaker for the service switch and six 
15 ampere circuit-breakers for the 
branches. The government has asked 
me to find out if such a panel meets the 
Code requirements.’—A.B.H. 


A It may and probably does. There 
e are, however, two deciding fac- 
tors which must be ascertained. 

First—The panel must bear the label 
of Underwriters’ Laboratories and if 
the main breaker is to be used as a 
service switch, the label must be marked 
to show that it is suitable to be used 
as service equipment. 

Second—The load to be placed on this 
panel must be calculated according to 
Section 2203 of the Code, in order to 
see that the 50 ampere main breaker is 
heavy enough to carry the calculated 
load. If the calculated load figures out 
to not over 50 amperes per leg, the 50 
ampere panel will be suitable but if it 
exceeds 50 amperes then, of course, one 
with a larger main switch will be neces- 
sary. 

Always remember that all panels 
must be tailored to fit the job and this 
should be worked out by the contractor 
and the inspector. 


Condensation Trouble 


QO “TI have been called in to make 
repairs to wires in conduits 
where short circuits have occurred. 
The wires, when pulled out, seemed to 
have been wet. How can I prevent this 
trouble from occurring again?”—K.G.H. 


First find the cause. If there is — 


e any place where water or mois- 
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ture can enter the conduit that should 
be remedied. Probably the moisture is 
caused by the condensation of warm air 
passing through the conduit and com- 
ing into contact with a cooler portion 
of it. If this is the case, the condensa- 
tion of moisture can be prevented by 
stopping the circulation of the air within 
the conduit. 

Often caulking or sealing the ends of 
the conduit runs will take care of this 
condition but if there is considerable 
air space which is not well filled up with 
wires in large conduits, convection air 
currents may flow within the conduit. 
Where such a warm current of air comes 
in contact with a cooler portion of the 
conduit, moisture will condense. In this 
case it may be necessary to place pull 
or splice boxes in the conduit run and 
then seal the end of the conduit. 

Section 3041 of the Code requires 
that where portions of an interior race- 
way system are exposed to widely 
different temperatures, provision shall 








ENGINEER-ESTIMATOR, L. I. Hor- 
witz, of the Malko Electric Company, 
Chicago, tells his fellow contractors 
about the electrical construction methods 
his company recently employed on a 
large coast to coast radio broadcasting 
station. Supervision of the electrical 
work was under his direction. 





be made to prevent cireulation of air 
from a warmer to a colder section 
through the raceway. The circulation 
of air from a colder to a warmer sec- 
tion, does not have to be prevented as 
this does not cause condensation. 


In Hazardous Locations 


QO “T have heard that threaded 

couplings are now approved with 
electric metallic tubing. Can we there- 
fore use this thin wall conduit in 
hazardous locations?” —W.E. 


No. Under the provisions of the 

e 1940 Code, electric metallic 

tubing is not permitted as a wiring 

method to be employed in hazardous 
locations. 

Had a new 1942 or 1943 Code been 
promulgated, probably this tubing would 
have been permitted in some locations 
having lesser-hazards than others but 
such rules, while recommended by the 
Article 500 Committee, are not as yet 
in effect. 

A revision of the 1940 Code rule has 
however, been made in reference to the 
coupling used with electric metallic 
tubing, for wiring in non-hazardous 
locations. This is by Interim Amend- 
ment No. 51 which permits threaded 
“fittings approved for the purpose.” 

The threads are not of standard pipe 
thread dimensions and the connector has 
to be so designed as to prevent bend- 
ing of the tubing at any part of the 
threads. 


Airplane Hangar Wiring 


QO “T am estimating on an airplane 
© hangar job but do not find rules 


in the Code covering this subject. I 
will appreciate any information as to 
what rules to apply.’—R.F.D. 


A This matter has come up many 
e times during the past and had 
not the war come along, would have 
been given attention in the Code. Many 
Inspectors had applied the rule for ga- 
rages to hangar wiring as airplanes carry 
gasoline and therefore the garage rules 
seem to be the most applicable. How- 
ever, the Airlines people felt that their 
hangars should not be compared with 
garages on account of the wide open 
spaces in hangars with lots of ventil- 
ation and with very general good house- 
keeping. 

While all of this was admitted, 
inspection authorities kept in mind the 
extra highly volatile gasoline used in 
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Give more power to MAN- power through more Outlets 
for portable tools! Add to flexibility of plant-equipment 
with additional power connections for light machines! 
Here’s a way for the electrical Contractor or plant electri- 
cian to extend production facilities, — to further “energize” 
manufacturing operations or plant-conversion jobs. 

H & H provides many popular types of Polarized Recep- 
tacles, Plugs and Connectors, — built for rough handling 
in war-driven manufacturing. Two, three and four-wire 
devices, in 10, 20, 30 and 50 Ampere capacity. Shown 
here are a few representatives of our complete line for 
Industry’s current needs. 


HART & HEGEMAN DIVISION, 
ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN. 
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BUILDING WIRE 


FOR WAR-PURPOSE WIRING 


HIGH QUALITY « EASY STRIPPING 
CLEAN STRIPPING « EASY PULLING 


G-E easy-to-use, high quality building wires are suitable 
for all types of war wiring. Six grades of insulation are 
available: Type R, Code grade; Type RP, Performance 
grade; Type RH, Heat Resistant grade; Type RW, Moisture 
Resistant grade; Type EG, Neutral conductor; Type SN, 
Flamenol* small diameter synthetic insulated. 


The finest of raw materials are used in making these 
wires. Manufacturing is carefully done. Accurate centering 
of conductors is provided by continuous vulcanization of 
insulation. 

High quality G-E single- and multi-conductor lead 
sheathed wires and cables are also available. Special pre- 
cautions control the thickness of the lead and the centering 
of the cable. 

For further information see the nearest G-E Merchandise 


Distributor or write to Section W431-8, Appliance and Mer- 
chandise Dept., General Electric Company, Bridgeport, Conn. 


*Reg. U.S. Pat. Off. 


GENERAL 4 ELECTRIC 
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airplanes and the high values involved 
in case of fire. They felt that these 
latter considerations, kept the balance in 
favor of their requirements. Because of 
this controversy, this matter was 
referred to the Article 510 Committee on 
Garages, to either recommend appro- 
priate rules for hangar wiring or to 
incorporate hangars into their garage 
rules. The latter was done. 

The Article 510 Committee recom- 
mended that the Scope of their article 
read as follows: 

“510. Scope. The provisions of this 
article shall apply to airplane hangars, 
garages, commercial garages, gasoline 
service stations and other locations 
where gasoline or other highly volatile 
motor fuel is stored in vehicles, dis- 
pensed, or where service and repair 
operations are carried on with this type 
of equipment.” 

These proposed rules then require that 
all electrical equipment within four feet 
of the floor be of the explosion-proof 
type. Of course this has been the ga- 
rage requirement for years. 

Because of the emergency, these pro- 
posed rules have not been acted upon 
but they do give inspection authorities 
firm basis for applying garage rules to 
hangar wiring. 

However, because of the emergency 
it has been practically impossible to ob- 
tain explosion-proof motors and some 
inspection authorities have permitted 
that motors which cannot be located 








AIR BASE WORK has been keeping 
A. B. Whitmer of ABC Electric Co., 
Lincoln, Neb., busy. Art did a good 
portion of the barracks and line work at 





the base near Lincoln. 
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Speeding War Production 


—ready to serve you 























Non-Ferrous M-G Morlite 


Composition Reflectors 


_| ANOTHER | 


cueon 


Martin-Gibson Luminaires hen Neston tenet 


Martin-Gibson Office and 


for Fluorescent Lighting Ides Lighing Eqvipment 





Buick Aircraft Engine Plants 
Thompson Aircraft Products Company 
Two and three 40-Watt and 2 100-Watt luminaires in both individual pes ne 
and continuous run types. All featuring high-reflection factor (89 to 91%); U, $. Army Air Corps eines 
reduced weight of non-metallic reflector (43% lighter than Porcelain Diesel Engine Div., General Motors Corp. 
enamelled steel); streamlined continuous wire-way and simplified instal- Gamesieapauaen 
. . . . . General Motors Detroit 
lation and maintenance. Grey baked enamel finish on outside, white ? — 
baked enamel reflector. pera ence sone Appgmd 
. Cae ; Pratt & Whitney Aircraft 
Just one of many interesting items in our new catalog. Cris Wright Corporation 
American Locomotive pany 
Martin-Gibson Company has been busy furnishing lighting equipment posed orate a 
for big plants, but we consider that good lighting is just as important to pe yr Per sa a 
the small manufacturer doing war work. So please don’t think we’re too Timken-Detroit Axle Company 
big to be interested in orders for one, five, ten or twenty-five units. We Oldsmobile Div., General Motors Corp. 


value such business highly. We will be glad to serve your requirements, 
whatever they are, through your jobber, of course, with necessary priorities. 


Our new 1943 Catalog is creating a sensation. Shows the complete Martin- 
Gibson line and the non-ferrous types of reflectors in full variety. Write 


| Get this 1943 catalog —_ 
MARTIN- eS CO. 


999 HARPER AVENUE DETROIT, MICHIG 
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YOU CAN’T STUMP 


TRAN 


Oil Cooled Transformer 
for Plate Supply Fur- 
nace, Welding, efc. 


For Electronic 
Applications 


ON A 


FORMER JOB 


Is it a tough job of special transformer 
design? We have a 20 year record of 
success in licking jobs like that, and those 
20 years of hard-won experience are val- 
uable insurance of success on your job. 
Let's talk it over. 


Is it a problem of quick delivery on stand- 
ard dry type transformers? While we 
are not making wild promises, we do 
have the knack of getting things done, a 
reputation for getting them done on 
time, and usually maintain a stock of 
standard transformer quality components 
that helps us to do it. We won't make 
promises unless we can make good. Let's 
discuss it. 


Full details on Newark 
Transformers, Dry Type 
or Oil Cooled Distribu- 
tion Type, in descriptive 
bulletins on request. 


[FROM PAGE 94] 


more than four teet above the floor, be 
of the multi-phase induction type hav- 
ing no sliding or arcing contacts. 

Before deviating in any way from the 
Code requirements, permission to do so 
should first be obtained from the 
Inspection Department having jurisdic- 
tion, 


Acetylene Generating Room 


QO “In a plant which I am wiring, 
© they generate acetylene gas for 


welding and cutting purposes. The 
generating room is quite small, but of 
course they desire lighting in it. What 
sort of lighting equipment must I use?” 
—T.M.M. 


As there is a very great prob- 

e ability that there will be a quan- 

tity of acetylene gas free in the gen- 

erating room especially when the gen- 

erators are opened for cleaning and 

recharging, this room should be classi- 

fied as a Class 1, hazardous location. 

This, then, would require the use of 
explosion-proof lighting fixtures. 

But reference to the Laboratories’ 
list of Inspected Electrical Fittings dis- 
closes that there are no fixtures listed 
for use in Class 1, Group A atmospheres 
which contain acetylene. Therefore, as 
there are no suitable fixtures listed, we 
should not install any in this location. 

As the room is small, a window in the 
wall or ceiling can be provided, fitted 
with wired glass behind which a light- 
ing fixture can be installed. By this 
method sufficient illumination can be 
provided. 





TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. 
NEWARK, NEW JERSEY 


SUBCONTRACT FACILITIES 


at your service — 


Our Subcontract Division has available floor space, machines, 
skilled operators and experienced engineers to help you meet 
delivery needs on war production. Established long before 
Pearl Harbor, and clever at cutting corners without cutting 
quality, where time is the vital factor. Ingenious, too, at 
meeting a variety of exceptional manufacturing problems. 
Our facilities may be just what you need—a ‘phone call will 


verify it. 
Phone: BIGELOW 3-5600 
NEWARK TRANSFORMER CO., 17 Frelinghuysen Ave., Newark, N. J. 





WORK -IS CLOCKED at Schneider 
Electrical Works, Omaha, Neb. Shop 
superintendent R. N. McLaughlin reg- 
isters starting time for a rewind job on 
the job ticket. Starting. and finishing 
time on each phase ‘of wotk is regis- 
tered to secure accurate labor break- 
down costs. 
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When the 
lights 60 
on again 


All over the world”... and 





Americans may once more 
enjoy without restraint 

the bounty of their science 
...a new era in lighting 


will open. 


Millions of Electro’s Fluor-O- 
Masters will pour their 


cool, clear light over our 





homes and peacetime indus- 
tries... For fluorescent is 
the light of the future—and 
Fluor-O-Master is fluores- 


cent at its best. 


Meanwhile, Electro leads 
in supplying lighting 

for war plants, and is 
doing important research 


on air corps instruments. 


Newest Electro achievement 
will be described in next 
month's ad—A REVOLU- 
TIONARY NEW INDUSTRIAL 
FLUORESCENT in the 
Fluor-O-Master Bomber line 
... This new unit is more 
versatile, more efficient, yet 
uses less metal than any 


other on the market. 


ELECTR 


MANUFACTURING 


L) IV a it 











la 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed descriptions, sizes, prices and other data write to the manu- 
facturers’ advertising departments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 


Latch 

The “Captive Latch” is a powerful 
spring-type fastening that holds the reflec- 
tor securely to the top housing. It was de- 
signed to save time and trouble in install- 
ing and cleaning its new line of composi- 
tion reflector fluorescent fixtures. The 
latch requires only a quarter turn to re- 
move the reflector. No tools are needed 
and, since the latch is an integral part of 
the top housing, it cannot become loose 
and drop out. The latch is inconspicuous 
in its position between the lamps and does 
not affect the appearance or efficiency 
of the reflecting surface. Sylvania Elec- 
tric Products, Inc., Salem, Mass. 








SYLVANIA CAPTIVE LATCH 


2 
Ballast 


A new three-lamp, 40-watt, high power 
factor ballast for fluorescent lighting of 
war plants is available. The use of one 
ballast instead of two simplifies installa- 
tion and reduces the amount of wiring re- 
quired for connections. The new ballasts 
are designed to operate on lighting cir- 
cuits of 110-125, 199-216, 220-250 and 240- 
280 volts. Power factor is 90 percent or 
above. General Electric Co., Schenectady, 





G-E FLUORESCENT BALLAST 





RELIANCE LIGHTING UNIT 


Machine Lighting Units 


A new line of “Swivelier” machine- 
lighting units has been announced. Some 
of the features and advantages are—unat- 
fected by machine vibration; stays put at 
any angle; no set screws or wing nuts to 
adjust; wire completely enclosed in unit; 
choice of arm lengths; choice of base and 
socket combinations. The swivel base and 
socket each have wide range of move- 
ment. Socket adjusts to full 90-degree ver- 
tical range and rotates full 350 degrees 
horizontally; arm in base also has 90-de- 
gree vertical adjustment and 350-degree 
horizontal range. Unit is oil and dust 
resistant. Reliance Devices Company, Inc., 
510 Sixth Avenue, New York City. 


Paints, Cloth and Tape 


New phosphorescent paints, cloth and 
tape are available. They glow in the dark 
long after surfaces have been activated 
by either natural or artificial light. It is 
known as Phosphorseal and is recommended 
for use in shipbuilding plants and indus- 
trial factories. It is made in two colors, 
a blue and a green. Century Lighting, 
Inc., 419 West 55th Street, New York, 
are 





























































WESTINGHOUSE SWITCHES 
Switches 


For control of airport runway lighting, 
a new line of switches, including the run- 
way selector switch and the brightness 
selector switch has been developed. Both 
types incorporate mechanically interlocked 
preset switches. The runway selector 
switch, designed for the selective control 
of runway contact lights and floodlights, 
consists of a two-stage rotary type switch. 
Mechanically -interlocked with the selector 
switch are two double pole, single throw, 
preset switches wired to permit the opera- 
tion of contact lights along runway; any 
group of floodlights; or any group of 
floodlights and corresponding runway con- 
tact lights, as desired. The brightness 
selector switch is a five position switch for 
selection of five stages of brilliancy of the 
runway contact lights. Located adjacent 
to, and mechanically interlocked with it, 
is a double-pole, single throw spring return 
latch switch, with spring return to the 
“lock” position. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


= 
Fluorescent Fixture 


This new line of fluorescent lighting fix- 
tures, known as the Mitchelite, meets the 
WPB and U.S. Bureau of Standards 
regulations. Each model can be used for 
both individual and continuous row light- 
ing, for surface or suspension mounting. 
A new type, easy-fit wireway channel 
simplifies the wiring and mounting for 
continuous rows. It also permits locating 
ballast on “outside”. Reflectors are non- 
metal “Lumenite”. It is available in four 
models—for two 40-watt lamps; three 40- 
watt lamps; two 100-watt lamps and a 
two section unit for four 100-watt lamps. 
The two 100-watt lamp model is for line 
voltage only and the others are for stand- 
ard operating voltage of 110-125 volts, 
60 cycle, a.c., but also available in higher 
voltages. Mitchell Manufacturing Co., 
2525 N. Clybourn Ave., Chicago, III. 





MITCHELL FLUORESCENT FIXTURE 
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CURTIS LIGHTING, INC. 


6135 WEST 65TH STREET, CHICAGO, ILLINOIS 
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No. 43310 Bakelite 
No, 43310 Mica 








No. 53310 Bakelite 
No. 63310 Bakelite 








No. 43319 Bakelite Parkersburg, W. Va. 


A complete line of 


WEATHERPROOF 
PIGTAIL SOCKETS 


These sockets are made of Bakelite, Mica or 
Composition, for marine and industrial use. 
Will withstand rough usage and high tem- 


peratures. Remarkable breakage resistance. 


LEFT HAND THREAD 
SOCKETS and PLUGS 


Left hand thread sockets and lamps to pre- 
vent the theft of lamps have proven most 
successful. Standard manufacturers of lamps 
supply them with left hand threads. We 
supply all types of weatherproof sockets and 
plugs with left hand thread. 


LH after Socket numbers when ordering. 


Place letter 


@ We Also Manufacture 
A Complete Line of 


BAKELITE BOXES AND COVERS 
WRITE FOR CATALOG 


UNION INSULATING CO., INC. 


Factory: Sales Office: 








No. 


43308 Bakelite 


























Burke Motors available in all 
| forms and types. Multi-speed 
—drip and splash proof — 
enclosed fan cooled—vertical- 
flange—round frame—elevator 
—crane and hoist, etc. for con- 
tinuous and short time duty. 


@ BURKE 
ee 


{ AC &DC GENERATORS 
AC& DC MOTORS 


sturdy design. 









SE 
A lg ELE 


an On Oe GENERATOR Be | 


TERMINAL 


BURKE Induction MOTOR 


Investigate Burke’s line of In- 
duction Motors for application 
from 1 to 1500 H.P. All welded 
frames, no rivets or bolts—air 
gap held to very close limits— 
all coils are form wound and 
treated with plastic, age-resist- 
ing composition, vacuum im- 
pregnated. Individual coils 
easily replaced — a modern 


WRITE FOR 


BULLETIN 101-A 





CTRIC CO. 


PA. U.S.A. 


pe &R S altel 
BLOCKS 








Messenger Hanger and Strap 


A new hanger and strap for the new 
“Messenger Cable” type of installation has 
been announced. In this type of installation, 
a stranded steel cable of 8-in. diameter is 
strung at the desired height above the 
floor or work surfaces and the conduits, 
boxes and lighting fixtures are fastened to 
and supported by the messenger cable. By 
snapping the hanger into place over the 
messenger cable, the compression of the top 
loop of the hanger holds it in place while 
the conduit is put into place without dis- 
lodging the hanger. After the conduit is in 
place, the clamping bolts are installed and 
drawn up tight, gripping the conduit, pre- 
venting shifting or moving of installation 
under conditions of heavy vibration. The 
messenger strap, designed for use with the 
messenger hanger, fits standard outlet 
boxes and supports the box at the proper 
level to permit alignment of the conduit 
when the conduit is mounted in hanger. 
Minerallac Electric Company, 25 North 
Peoria Street, Chicago, IIl. 


[FROM PAGE 98} 





MINERALLAC HANGER AND STRAP 


Switch 


The No. 1010 Levolier switch has been 
re-designed, in order to save brass. Its 
bakelite casing and steel lever are com- 
pact and light. The switch is rated 10 
ampere, 125 volt and has a special “T” 
rating, showing that in addition to stand- 
ard Underwriters tests, it has had 12,000 
more pulls on a load cold, high wattage, 
type C lamp with initial amperage surge 
of 80 amps; eight times its rated capacity. 
McGill Manufacturing Company, Inc., Val- 
paraiso, Ind. 





McGILL SWITCH 
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ILLINOIS 


Completely Insulated 


ALL PORCELAIN 
WIRING SYSTEMS 








Save Critical Materials 


Save Installation Time 


Cut Maintenance 


% An ILLINOIS Porcelain System 
enables you to do an outstanding 








modern wiring job— you are 
afforded every advantage in 
making easier, safer, more con- 
venient, and efficient layouts — 
you can guarantee these por- 
celain systems for longest service 
life, for safety. and for greatest 
Porcelain 
It is a 


all round satisfaction. 
does not rust or corrode. 
logical wiring materia] because 
it conserves steel, zinc, copper, 
rubber. 
sary when you use this system. 
Clamps are not required for por- 
celain boxes. When you sell 
your next wiring, sell an ALL 
Porcelain System. 


Grounding is unneces- 








BG Dag 
ILLINOIS 


ELECTRIC PORCELAIN 


COMPANY 


Macomb, Illinois 
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[FROM PAGE 100] 


Fluorscent Units 


A new series of non-metallic reflector 
industrial fluorescent lighting units. The 
reflectors are made of pressed-wood Ma- 
sonite. Units can be mounted separately 
or in continuous lengths by means of 
knockouts in channel ends. They are for 
general illumination or for supplementary 
lighting over work benches and inspection 
tables. Fixtures are available for two, 
three or four 40-watt lamps and two 100- 
watt lamps. Ender Manufacturing Corp., 
260 West Street, New York, N. Y. 





ENDER FLUORESCENT UNIT. 





CHICAGO CABLE CONNECTORS 


Cable Connectors 


The screw and tapered sleeve construc- 
tion of this new rapid cable connector 
makes locking positive. A three-quarter 
turn in opposite directions, connects or 
disconnects cable in less than three sec- 
onds. No tools are required. This con- 
struction assures high conductivity and 
eliminates possibility of shorting, fire haz- 
ards and damage to work or equipment. 
Connectors will handle 1, 1/0, 2/0, 3/0 
and 4/0 cable and are recommended for 
various types of conductor cables such as 
eon supply lines, ships, electric railways, 
mining operations, etc. Chicago Tool & 
Engineering Co., 8347 South Chicago Ave., 
Chicago, III. 





copy of the NEW bulletin on 


BLACKHAWK 


HYDRAULIC 


. | Oth 
‘rouble jobs €asi, ~y 


ly! 


BLACKHAWK MFG. CO. 

Dept. P2043, Milwaukee, Wisconsin 
Rush your new Hydraulic 
Equipment Bulletin V-43 to us. 


Name. 











Company. 
Address 








City and State 
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Just as P&S PORCELAIN 
WIRING DEVICES in- 
stalled years ago are still 
serving faithfully—so new 
installations of these de- 
vices will serve long after 
this war is won. 


Ask for 
complete information. 


Sold through Electrical Wholesalers 


PASS & SEYMOUR 















NCOR PORATED 


SYRACUSE,N.Y. 








| tems. 


way automatic transmission; finger-tip 
| pushbutton control, which utilizes the 
“Hold-O-Matic Switch”. Each station is 





| [FROM PAGE 100] 


Fluorescent Lamp 


A new double-circuit mechanic’s light 
with receptacles for plugging in small 
power tools and additional fixtures is an- 
nounced, Four lights can be connected in 
line to a maximum of 60 feet from a single 
outlet. It was originally designed to illu- 
minate the fuselage interiors of large air- 
craft during construction but the unit is 
being adapted to other industrial uses. The 
24-in. unit contains two 20 watt lamps and 
the 48-in. unit has two 40 watt lamps. 
Both units are available for either 50 or 60 
cycle current and are high power factor to 
eliminate flicker. Brackets for hanging and 
a hinged wire lamp guard are standard 
equipment. Lumidor Manufacturing Com- 
pany 3120 East Pico Blvd., Los Angeles, 
Calif. 





LUMIDOR MECHANIC’S LIGHT 


Inter-Communication System 


The Super-Chief model has been added 
to this line of inter-communication sys- 
It features the “Conference Traffic 
Control”. This enables any number of sta- 
tions to hold a private conference without 
interruption or eavesdropping from other 
stations outside of the conference group. 
Other features include “Uni-Trans” or one 


equipped with individual volume control. 
It is available in systems consisting of 
from 2 to 10 or 20, 30, 40, 60, 80, etc. sta- 
tions. Talk-A-Phone Mfg. Co., 1219 W. 
VanBuren Street, Chicago, III. 





“These are 
BUSY days!” ? iy 









SAVE TIME-select your | 


conductor fittings from this 
Catalog . . ALL good types 


You can buy Tee Connectors, 
Grounding Clamps, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Service Connectors, 
Bus Supports, Terminals... prac- 
tically every good type, in the 
COMPLETE line. 









JUST FOR 
EXAMPLE — 
here are some 
of the standard 
Penn-Union Vi- 
tite terminal 

lugs: 












Side flange 


a 
9 ¥ 


Round, offset 





Round, center 













These types and 
many more—in a 
complete range of 
sizes, Write for Catalog. 





Penn-Union connectors are the first 
choice of leading utilities, indus- 
trials, electrical manufacturers and 
contractors. They have found that 
“Penn-Union” on a fitting is their 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


Conductor Fittings 









TALK-A-PHONE INTER-COMMUNICATION SYSTEM 
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[FROM PAGE 102] 


Liquid Coating 


This new liquid coating, known as No- 
Spat, prevents adhesion of welding spatter. 
After welding the spatter may be wiped 
away. It is claimed that No-Spat fuzes 
with the molten metal and maintains maxi- 
mum tensile strength by floating off im- 
purities and prevents porosity, stabilizes arc 
thus minimizing rod spatter and saving 
much rod metal. It is a rust protector, 
will not freeze and may be used over the 
full welding range of amperage and volt- 
age. The Midland Paint & Varnish Co., 
Cleveland, Ohio. 


Linestarter 


A new Size 2 Class 11-200 linestarter is 
announced for machine tools, textile ma- 
chinery, pumps, fans and similar machines. 
This compact linestarter is designed for 
group mountings, built-in applications or 
remote mountings and has a new clapper- 
type armature with knife-edge bearings. 
It utilizes double-break silver to silver con- 
tacts, thus eliminating shunts and reducing 
maintenance. Overload relays are reset 
either by hand or automatically. On appli- 
cations requiring sequence or auxiliary in- 
terlocking, provision is made for a total 
of four normally open or closed electrical 
interlocks. All parts of the new unit are 
accessible from the front and all control 
circuit terminals and interlock terminals 


are marked. Westinghouse Electric and | 


Manufacturing Co., East Pittsburgh, Pa. 





WESTINGHOUSE LINESTARTER 
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- SPERO 


A DEPENDABLE SOURCE 
For Industrial Electric Fittings 
and Lighting Equipment 
Why waste time and lose orders by “shopping around’? Spero will 


back you up with prompt deliveries of quality electrical products— 
priced right. Spero line includes: 








e Fluorescent Lighting Fixtures 


SPERO NOW MAKES 


NAVY 9S FITTINGS @ Shallow and Dome Type Reflectors 
To meet the demands for 9S ® Flood Light Fixtures and Equipment 
Series fittings for the U. S. " . : 

Navy, Spero now offers a ® Vapor-proof Lighting Units 
complete line of steel drawn 

boxes—in 3”, 4” and 5” @ Surface Cabinets 

sizes, manufactured accord- rn 2 r 

ing to Navy drawings. @ Industrial Installation Equipment 




















Distributed only through legitimate electrical wholesalers 


THE SPERO ELECTRIC CORPORATION 
18222 LANKEN AVE. & CLEVELAND,OHIO 


TOMORROW-YOU CAN MOVE YOUR 
=  § PIPE TOTHE PARLOR... 


In tomorrow’s modern home even 
the most sensitive nostrils won’t 
be offended when dad puts a 
match to his favorite brier or 
when mother burns the toast. 























Dead air pockets in homes will 
be as outdated as lightning rods 
because the word ventilation 
which once meant “open the win- 
dow and pray for a breeze,” is to- 
day a scientific certainty. 











Victor pledges that when our 
war job is finished, we will once 
again lay honest claim to our 
reputation as the outstanding pro- 
ducers of electric home ventila- 
tors. 





VICTOR ELECTRIC PRODUCTS, INC. 
Dept. 1B-632, 2950 Robertson Rd., Cincinnati, Ohio 





TOMORROWS 
For An Air Minded Nation... Victor Ventilation f 
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Demanded Wages . F 
] 
vS. 1 
Earned Wages gE. 
a 
3 
—_ man who must manage | 2 
other men and women must 
sooner or later face the question . 
of what attitude to take on a u 
wage problem. 
Most management men, today ‘ t 
firmly believe that the higher the 
standard of living, the greater P 
the opportunities for themselves 
and their business. | I 
However, few people realize | ? It 
the difference between atruein- | && & : e 
crease in living standards anda | = <e 3 ' tl 
flat demand for higher wages. 1, AS ‘w i 
The management man is often - 
forced to resist a wage increase Wy h di 
which he knows will handicap CVC 0 ; 
0 


his plant, or his entire industry, 


and therefore, its ability to pro- de 
vide employment. : he 
i 


In meeting demands for wage 
increases which are not justified 








| by more efficient operation, man- 9 
agement seldom as the oppor- come from bad > 
tunity to defend its attitude to- 
7 ‘ 
| sect x ype am 1B these days, when words like ‘‘economics’’ | m 
ment does attempt an explana- and ‘collective bargaining’ help to obscure plain en 
tion, its arguments are often dis- thinking on such old-fashioned problems as earning fo. 
counted. a living and asking for a raise, it is sometimes hard ch 
To help give both public and to remember that, underneath the chromium plate 
governmentaclearer understand- of words, things work out pretty much the same as pr 
} ing of the difference between a they always have. pee 
demanded wage and an earned In the old days, every plant and mine was on 
wage, McGraw-Hill has pub- its own. Economics was visible to the naked eye. ons 
aes “sa eee ceo mneny Ne a You kept your costs in line with competition, or D Scien 
Veet anil Chica ge aeaenere. you took immediate consequences in reduced the 
: 2 sales and employment. Today, if wages are in- the 
_T hope you will read this en- creased through national wage agreements, costs 
tire newspaper advertisement : Sih 
carefully. Then, I will appreciate go up in an entire industry. get 
it if you will write me and let me ®> To many people that seems an improvement ? fas 
have your comments. If you on the old-fashioned way, and few stop to ask | 
want reprints for your friends, where the catch is. 
I'll be glad to see that they are The simple fact is that new words cannot re- — 
supplied. peal arithmetic. National wage increases, like local 


wage increases, must be paid for either through 
higher prices or through lower costs, resulting 
from better equipment and more efficient methods. i 

Waiting down the road for the higher-priced : 
President industry is the same fellow who used to keep the 
single plants in line. .. THE BUYER. 







McGraw-Hill Publishing Company, Inc. 





This adverti: tis ilable in handy booklet form. (Less than 100 copies free. Larger quantities, 
$1.50 per 100; $10.00 per 1000). 




















Electrical Contracting, April 1943 
















SRG «See rene 

















The consumer always corrects high prices in 
the long run. Just as the high-priced individual 
plant lost business in simpler days, so the high- 
priced industry loses business today. 


If coal, for instance, gets too high-priced in 
war, buyers will turn to other sources of heat and 
energy when they have the opportunity. 


> This will happen in the case of a customer here 
and a customer there, but the total will pile up 
intil the miners find themselves with high hourly 
wages, but without enough market for their prod- 
uct to keep them steadily employed. 

This has happened before, where men have 
tried to lift themselves by a strong pull on their 
political bootstraps. 


How can people live better? 


It ought to be clear to Americans, of all people on 
earth, that better living comes only through doing 
things better. 

It does no good to have more dollars in the pay 
envelope, if those dollars are going to raise prices. 
Higher prices make buyers look for a substitute 
for the things you produce. If the things you make 
don’t sell, you live poorer, no matter what your 
hourly rate of pay. 

That made sense when we were a little coun- 
try. Doesn’t it still make sense? 


> Let’s take coal, again, as an example. People 
can pay more for coal (thus allowing more for real 
wages) every time somebody invents a way to 
make each ton of coal produce more heat. The 
energy is in the coal. All we need for better living 
for coal miners is constant improvement in ma- 
chines for getting heat out of coal. 


—OR, miners can earn higher wages at the same 
price for coal every time somebody invents a ma- 
chine for getting out more coal per miner. 

Those two things—a better product, or the 
same product for less money—have been the 
secret of our better living. They always will be 
the secret. Any wages that are increased without 
them are a burden on every buyer. 

In mining, as in all industry, the only way to 
get better living is to continue to use the old- 
fashioned recipe that has made America great. 

Here is the recipe for better living, in mining 
and in all industry: 


Where do wage increases come from? (cont'd) 


1. Constantly improve the equipment avail- 
able for the worker. 
2. Use the lowered costs thus produced to 
(a) lower prices to consumers 
(b) raise wages 
(c) provide incentives for invention, lea- 
dership and investment 
(d) lay aside ‘‘Seed Money’’ that can be 
used to start over again at item 1. 


““Seed-Money”’ produces better living 


America has always been an inventor nation. 
Throughout the years, most of the profits of busi- 
ness have been used to buy inventions... better 
machines, more efficient factories, research for 
better products. We call profit that is ‘‘plowed 
back’’ into business ‘‘Seed Money.’’ Through 
Seed Money, products are constantly improved, 
making possible lower prices and higher wages. 
Did you know that this process of putting 
aside Seed Money has been almost entirely elimi- 
nated by our tax law? 
& Congress, in properly shutting the door on 
wartime profiteers, wrote the Excess Profits Law 
in such a manner that it also takes away most of 
the Seed Money of business. 


Industry must have Seed Money to continue 
the work of making better products available at 
lower costs, to create more jobs and pay higher 
real wages. The Excess Profits Law must be 
changed if we are to provide Seed Money for 
making post-war jobs. If you think so, too, ask 
your Congressman to review this law and all laws 
—with this principle in mind: 


‘‘Industrial Progress is the Basis of all Good Living’’. 





THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 
22 publications, which gather ‘‘war-news’’ from the ‘'war- 


production-front’’ through a staff of 153 editors and 725 engineer- 
correspondents . . . More than 1,500,000 executives, designers, 





production men and distributors use the editorial and advertising 
pages of these i to hange ideas on war-production 
problems. 


McGRAW-HILL BOOKS 


Publishers of, hnical, Z ing and busi books for 
HT hools, and for busi and industrial use. 

















McGRAW-HILL 


PUBLISHING COMPANY, INC....BOOK COMPANY, ING: 
330 WEST 42ND STREET, NEW YORK 


THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist ¢ Aviation ¢ Bus Transportation ¢ Business Week ¢ Coal Age ¢ Chemical & Metallurgical Engineering « Construction Methods ¢ Electrical 
Contracting ¢ Electrical Merchandising ¢ Electrical West ¢ Electrical World ¢ Electronics ¢ Engineering & Mining Journal ¢ E. & M.J. Metal and Mineral Markets 


Engineering News-Record « Factory Manag & Mai 





hlich 


¢ Food Industries ¢ Mill Supplies e Power ¢ Product Engineering ¢ Textile World « Wholesaler’s 
f Busi and Technical Magazi 


for Latin America,and Overseas Circulation. 





Salesman « A fiiliated with Business Publishers International Corporation, p 
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WARD LEONARD ELECTRIC CO., 


BUILT FOR THE AIR SERVICE 


W. L. B-2A Relay is rated 25 A. at 24 V. single pole, single throw, 
normally open contacts. 


When Ward Leonard developed their B-2A Relay to meet the 
Army Air Corps tests for vibration and acceleration, they went further than 
required. They incorporated features in it not found in any other relay. 


Yes, this relay is used on aircraft, but the very features that make it desirable 
for airplane use make it equally desirable for any purpose when a rugged, posi- 
tive, crisp acting relay is required. Send for bulletin. 


RELAYS « RESISTORS - RHEOSTATS 


Electric control @) devices since 1892. 








28 SOUTH ST., MOUNT VERNON, N. Y. 









PATENTS and 
PATENTS PEND. 


SMOOTHNESS 
OF BENDS: 





No wrinkles—no kinks— 
no breaking of pipe due 
j to scientific development 
{ of bending formers. No 
job too complicated. 


Dept. E4 
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HYDRAULIC PORTABLE 


PIPE BENDER 


for steel pipe and conduit 
from ¥%" to 4/2" 


e NO HEATING 
e NO FILLING 
e NO KINKS 

e NO WRINKLES 








Make your offsets and bends up to 
90° (and more) in one single, simple op- 
eration in a few minutes. 


The pipe is NOT MOVED during the 
bending thus avoiding kinks and 
wrinkles. All bends—one or 1000 all 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 


Few seconds to mount and dismount. 
FASTEST PORTABLE BENDER! 


Obtainable in three different sizes 
Meets U. S. Navy, Army & Maritime Comm. Specifications 
Write today for circular giving complete description 


| TAL'S PRESTAL BENDER, INC. 






Milwaukee, Wisconsin 














Relay 


The Agastat, electro pneumatic time de- 
lay for making or breaking electrical cir- 
cuits at pre-determined intervals, has been 
re-designed. By a screw adjustment, it per- 
mits a delay ranging from a fraction of a 


second to several minutes. The basic de- 


sign and principle of operation have been 
adhered to. It is the diaphragm type tim- 
ing device. It is unaffected by heat, cold 


or variations in operating voltage, tem- 
perature or humidity. The improved Aga- 
stat is lighter in weight and smaller in 
size. Housing and component parts of heavy 
brass and other critical materials now have 
substitutions in all but the actual operat- 
ing mechanism. American Gas Accumu- 
lator Company, Elizabeth, N. J. 





AMERICAN GAS RELAY 


Stabilizer 


This new voltage stabilizer provides a 
constant output of 115 volts from circuits 
varying between 95 and 130 volts. It is 
insensitive to load power factor and is not 
affected by variations in load from no load 
to full load or by changes in power factor 
from unity to 0.8 lagging. It is self-pro- 
tecting and will operate continuously 
throughout the range from open circuit to 
short circuit without damage. The stab- 
ilizer can be applied wherever close volt- 
age regulation is requisite to good opera- 
tion. Ratings from 50 va. to 5000 va. are 
available. General Electric Co., Schenec- 


tady, N. Y. 





G-E STABLIZER 
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BENJAMIN PROJECTOR 


Floodlighting Projectors 


The new Type RDS  floodlighting 
projector is for protective floodlighting 
and lighting of yards, areaways and other 
outdoor work places. It replaces Type RD 
and embodies all features of the previous 
model with the exception that all parts 
formerly made of aluminum, brass or other 
non-ferrous metals are now furnished in 
steel or cast-iron specially treated by por- 
celain enameling and other rust-proofing 
to make them resistant to corrosive atmos- 
pheric influences and weathering. The new 
units are furnished in two models. The 
RDS 14 is for 300 watt and 500 watt gen- 
eral service lamps or 500 watt floodlighting 
lamps. The RDS 18 is for 750 watt and 
1000 watt general service lamps or 1000 
watt floodlighting lamps. Each model is 
supplied with plain, stippled or ribbed, heat 
resisting glass covers. Benjamin Electric 
Mfg. Co., Des Plaines, III. 


Connectors 


This cable strain connector is for use on 
defense projects where multiple cables are 
being substituted for copper tubing or 
rolled sections to conserve copper. The 
illustration shows type “SUD” strain con- 
nector to take two 1,000,000 CM cables in 
parallel. Fittings are available for mul- 
tiples of two or four cables in all cable 
sizes up to 1,000,000 CM. Delta-Star Elec- 
tric Company, 2400 Block Fulton Street, 
Chicago, Ill. 





DELTA-STAR CONNECTOR 
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RLM Non-Metallic 
Reflectors ! 







Reflecting surfaces of 
chip-proof, washable 
baked enamel have an en- 
during reflection factor 
of not less than 84%... 
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minimum overall efficien- 
cy of 80% in 48” 2-lamp 
units, 73% in 3-lamp units 
and 73% in 60” 2-lamp 


units. 





With metal at a premium ... you 
can still have the advantages of 
“Skilled Lighting”! Wheeler engi- 
neers .. . lighting specialists with 
over 61 years’ experience . . . have 
developed fixtures with non-metal- 
lic reflectors that meet all require- 
ments of wartime industry for effi- 
cient fluorescent lighting. 
Wheeler “War-Aid” Reflectors 
fulfill high standards of construc- 
tion as well as illumination. Non- 
flammable, moisture-resistant, 


Distributed Excl 





Lighting Equipment 








“C-clamp” 
slide hanger 
for 
close-to-ceiling 


mounting 





rugged ... equipped with special 
features that simplify installation 
and maintenance. In every way now 
practical, they’re typical Wheeler 
“Skilled Lighting!” 

Write for new bulletin No. 71 on 
Wheeler “War-Aid” Fixtures and 
catalog of Wheeler Incandescent 
Fixtures. Wheeler Reflector Com- 
pany, 275 Congress St., Boston, 
Massachusetts ... New York... 
Cleveland. Representatives in prin- 
cipal cities. 
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LOOK TO WALKER 


LEAD 
OVERED 
CABLE 


Today there is an ever increasing 

demand for lead covered cable. 
| In defense plants—at air fields 
and supply bases—for ships in 
the maritime service—and in the 
manufacture of the materiel sup- 
plied to our fighting forces! 





Our lead press equipment is run- 
ning day and night to help supply 
these needs. Walker Brothers, 
Conshohocken, Pa. 


Walker Lead Covered Cable 

Furnished in Solid Conductor from 
18 gauge to 4 gauge and in Stranded 
Conductor from 14 gauge to 500,000 
circular mils., with 1, 2, 3 and 4 
conductors. Shipped on standard 
length reels of 500 feet minimum. 


| WALKER 
Conshohocken 


Manufacturers of : 





' UNDERFLOOR DISTRIBUTION SYSTEMS; 

RIGID STEEL, FLEXIBLE AND THIN-WALL 
} CONDUITS; RUBBER, RUBBER AND LEAD, 
| SYNTHETIC WIRES AND CABLES; SERVICE 
i ENTRANCE AND NON-METALLIC CABLES 








Li j [FROM PAGE 107] 


Testing Equipment 


The FL-LL switch which has been built 
| into the rotating current control switch 
| makes it a simple matter to shift from 
light to full load and vice versa, without 
| disturbing the current setting. Also, the 
three secondary binding posts built on the 
Type FLD load permit connections to the 
| FL and LL posts of the rotating standard, 
| thus minimizing the need of lead changes 
during test. Whcn the rotary switch is 


| set up for the full load value desired, the 
| 1G percent LL setting is made automati- 
Company, 


| cally. The States Hartford, 


Conn. 





STATES TESTING EQUIPMENT 


| Relay 


‘This relay is a double action interlock- 

| ing control unit with balanced armature 
control. It can be made to fit into designs 
where its light weight and small size are 
| essential. Relay is available in various con- 
| tact arrangements or with Micro switches 
in place of spring pile-ups. Capacities up 
to five amperes, 110 volts a.c. rating; coil 
capacity 10,000 ohms each; contact forms or 
assemblies up to 12 springs on each side. 
It occupies a 2i-in. long by 
1-#8-in. high by %-in. deep. Cook Electric 
Company, 2700 Southport Avenue, Chicago, 


space of 


| Ill. 











COOK DOUBLE ARMATURE RELAY 
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JACKSON ELECTRODE HOLDER 


Electrode Holder 


This arc welding electrode holder is 
designed especially for welding operations 
in the electrical field. The holder, Mod:2l 
F-1, is made of special high conductivity 
copper alloy, has a rated capacity of 200 
amperes, takes rods from the smallest up 
to ¥s-in., has an overall length of 7-%-in., 
and has mechanical or solder cable con- 
nection. Insulated, it protects the welder’s 
eyes against flash. Its light weight enables 
the welder to manipulate it easily in tight 
places. Jackson Products, Detroit, Mich. 


+’ 





G-E TRANSFORMERS 


Transformers 


A new line of two-bushing outdoor po- 
tential transformers, Type E-236, rated 24 
to 69 kv., 50/60 cycles, has been announced, 
The height of the new transformers, which 
supersede the Type E-116, has been re- 
duced 15 to 50 percent, weight has been 
reduced 10 to 60 percent and liquid vol- 
ume, 45 to 90 percent, depending on the 
rating. Transformers can be mounted up 
in the substation structure with the small 
size G-E current and single-bushing trans- 
formers. They have no gaskets; are her- 
metically sealed by means of sealed bush- 
ings, all-welded steel tank and sealed-in- 
glass secondary terminals. They can be 
supplied filled with either Pyranol or oil. 
General Electric Co., Schenectady, N. Y. 
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Outlet Boxes 

A line of Bakelite outlet boxes and 
covers for either surface or concealed 
wiring. They can be used with non-metallic 
sheath and CNX type of cable. Boxes are 
corrosion and moisture resistant. No 
grounding is necessary. The sizes and 
design, except for clamps and wire knock- 
out, are the same as standard metal outlet 
boxes. They take standard type of fixture 
studs. These boxes have side knockouts 
and clamps to take 14-2, 14-3 and 12-2, 
non-metallic sheathed cable, and 14-2, 14-3, 
12-2 and 12-3 CNX type cable and one 
y,-in. bottom knockout. Union Insulating 
Co., 27 Park Place, New York, N. Y. 





UNION OUTLET BOXES 


Inter-Communication System 


The new President's model Convers-O- 
Call provides a combination all-master sys- 
tem of factory and office inter-communica- 
tion. You can page an entire factory or 
communicate privately with one or more 
departments. Calls go through even if the 
power of the station you call is turned off. 
System can be utilized for music trans- 
mission to employees. It is available for 
10 to 30 stations. It takes the strain off 
telephone switchboard. Fred E. Garner Co., 
53 East Ohio St., Chicago, III. 





GARNER INTER-COMMUNICATION SYSTEM 


Extension Light 


This new extension light is safe against 
electric shock even when the guard is re- 
moved. The light has a guard of heavy 
fibre and a new type of spring contact. 
It is so designed that the guard serves 
as the on-and-off switch. When it is un- 
screwed the current is automatically cut 
off. The entire device is made of non-con- 
ductive materials, removing the hazard of 
electrical shock to persons and the danger 
of short circuits. Bulbs are replaced quickly 
since the guard is removed without the 
use of tools. Davis Emergency Equipment 
Company, 45 Halleck Street, Newark, N. J. 





DAVIS SAFETY EXTENSION LIGHT 
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to do the job easier and faster. 


write for Bender Booklet S-116. 
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GREENLEE KNOCKOUT TOOLS 








Whatever you have to bend... tubing, conduit, 
pipe, or bus-bars...there is a‘Greenlee Bender | 
Small hand | 
benders for copper, brass, and aluminum tubing, | 
and powerful hydraulic benders for 14 to 4%- | 
inch conduit and pipe. Benders that are easily 
operated by one man, save the cost of many | 
manufactured bends and fittings, are compactly | 
built in one unit, and are easily carried to the | 
job and set up. Find out how Greenlee Benders 
can save you hours on your bending work... 


NO. 765 CABLE PULLER 


Greenlee Knockout 
Punches and Cutters will 
enlarge holes in metal up to 
¥%-inch thick without long 
tedious drilling and filing. 
A Knockout Cutter or Punch 
is inserted in a knockout or 
a small drilled hole, a few 
turns of the drive nut with 
an ordinary wrench, and a 
hole up to 34 inches can be 
cut in 1% minutes or less. 
Write for Knockout Tool | 
Folder S-114. eo ae ee | 


1744 COLUMBIA AVE. 





GREENLEE TOOLS 


TO HELP THE ELECTRICIAN 
GET MORE WORK DONE 


As good man power becomes scarcer in the present emergency, increase the 
efficiency of your men by turning to a better use of tools. Let Greenlee 
Tools help you speed up construction by making the work easier and faster 
for the man on the job. Greenlee Tools are daily saving contractors from 
15 to 75% in time and labor costs. 


COMPLETE LINE OF BENDERS 


r 1 








Here’s a handy tool to make the tough job of 
cable pulling easy for the electrician. This 
Greenlee Cable Puller clamps right on to the 
conduit through which cable is pulled. It has 
the power to pull from any and all conduit, 
through long or short runs, through straight or 
bend conduit, and through open or covered 
conduit. It is easily carried to the job, can be 
set up in a jiffy, and is easy for one man to op- 
erate with one or two cranks, and will save 
many hours of work when pulling in cable. For 
more details send for Cable Puller Folder S-115. 





r — 
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ROCKFORD, ILLINOIS 


m TOOLS TO MAKE THE ELECTRICIAN’S JOB EASIER 
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Keep Up-to-Date on new developments 


through this FREE SERVICE ss eeee 


Electrical Contracting brings you the 
latest literature of leading manufac- 


turers without cost or obligation. 





VOLTAGE STABILIZER 
Folder GEA-3634 illustrates and 


describes the new automatic 
voltage stabilizer, which gives constant 
output voltage with variable input volt- 
age. General Electric Company 


INSTRUMENTS 
Bulletin 1730 features the U.S.- 


made ‘“‘Megger’™’ instruments for 
testing electrical insulation resistance. 
They are of the hand-generator and 
direct-reading ohmmeter type. James 


G. Biddle Co. 
PRESSURE TERMINALS 
Bulletin No. 500 gives details on 


3 the entire line of Sta-Kon termi- 
nals made for each wire size from No. 
22 to 250 MCM commercial AWG. It 
consists of 44 pages. The Thomas & 
Betts Co. 


AUTOMATIC CONTROL EQUIPMENT 


Bulletin No. 720 features details 

of construction, latest improve- 
ments, applications and prices on mag- 
netic contactors, reversing controls, auto- 
matic reset timers, process timers, pro- 
gram clocks, remote control switches 
and automatic transfer switches. Zenith 
Electric Company 


SWITCHES 
Publication No. 4301 describes 


and lists multiple finger, single 
and double throw, outdoor form discon- 
nect switches, in capacities up to and 
including 1200 amperes, and voltage 
ratings up to and including 69 kv. 
Delta-Star Electric Company 


MOTORS 


Bulletin 120 on aircraft motors 
consists of 28 pages of data on 
standard and special aeromotors ranging 
from 1/50 to 1/4 hp. Photographs, 


dimensional drawings, specifications and 


ratings as well as full description of - 


the motors’ application and performance 
is given. The Dumore Company 


INSULATORS AND FITTINGS 


A new Pinco catalog, consisting 

of 12 pages covering all stand- 
ard insulators and fittings. It includes 
a bare wire table for ail types, giving 
wire sizes, number of wires in strand, 
diameter in inches, weight in pounds 
per thousand feet and breaking strength. 
The Porcelain Insulator Corporation 


FLUORESCENT MAINTENANCE 


A 20-page booklet entitled 
“Timely Wartime Tips on Fluo- 





Circle numbers, sign and paste on your letterhead and mail in an envelope. 








300 West 42nd St. 
New York, N. Y. 
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ELECTRICAL CONTRACTING 


Please send me without obligation, manufacturers’ literature 
herein described and identified by numbers circled below. 


7 8 9 10 11 12 13 14 15 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 


April 


(Not good after June 1) 








rescent Maintenance’. It covers the 
maintenance program; how to test and 
‘when to replace equipment; factors that 
affect performance and life. Sylvania 
Electric Products, Inc. 


CRITICAL MATERIALS 
A new 96-page booklet, B-3206, 


is entitled ‘Wartime Conserva- 
tion” and contains recommendations for 
selecting, applying and using electrical 
equipment so as to achieve the best 
possible output with the greatest saving 
in critical materials. It covers up-rating 
of motors, thermal temperature loading 
of transformers, industrial network sys- 
tems, line equipment and _ materials. 
Westinghouse Electric & Mfg. Co. 


ENCLOSED BUSBAR 


10 Bulletin No. 427, 76 pages, is 

a handbook on the enclosed 
busbar method of electrical distribution 
for industrial plants and commercial 
buildings. There are sections on LO-X 
feeder type bus duct; plug-in type bus 
duct for branch circuits and dimensional 
data and useful information. Bull Dog 
Electric Products Co. 


TRANSFORMERS 
11 Bulletin B-6186 illustrates and 


describes power and distribution 
transformers. The new electro-cooler 
for increasing transformer capacity, and 
unit substations which simplify power 
contro] and distribution are two new 
developments. Allis-Chalmers Manufac- 
turing Co. 


LIGHTING HANDBOOK 


1 A new Government manual and 
price schedule on _ Birdseye 
lamps and lighting. It is designed to 
present the essential facts of productive 
wartime lighting. Available only to 
Government procurement agencies, pur- 
chasing personnel and Government en- 
gineers. Birdseye Electric Corporation 


SWITCHGEAR 
1 Booklet GEA-3898 features 
switchgear for mercury-arc 


rectifier equipment. It also shows cir- 
cuit sketch of rectifier and switchgear 
equipments in an industrial plant. Gen- 
eral Electric Co. 


(Continued on page 112) 
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4 3 avEnm TIM CAM EQTIONING 

| to old friends | == 

a 

the 
and ‘ 
that E can’t get around to see you these days as often as we'd like, 
an 
a because of the manpower shortage. But we do want very 
‘ much to keep in touch with you. One way we can do this is 
through MORE JUICE. 

206, 

‘for ; Maybe you are already on the free mail- of Service, and of Sales—when we are 
— ing list of this pocket size monthly, and free to make them! In the Give and 
on } get a mild kick out of it, along with a Take Dept. readers can air a peeve or 
jing | fresh idea now and then. share a swell idea. A cartoon, known as 
ae ‘ P ‘ P 

ials. On the other hand, if you fill out the Passing Smiles, is enclosed with each 

j coupon at the bottom of the page, here’s seule. 

' what you are letting yourself in for: It aims to keep out of your waste basket 
halk An unpretentious little publication with for the five or seven minutes it takes to 
shal , no product advertising, and a minimum read. 
te i of tripe. It kicks off regularly with About 15,000 fellows in Electrical 
_ some burning question that burns us Wholesaling and in industry generally, 

og i ‘ 

up. You too, probably. get it regularly—at home or in the Ser- 

‘ There’s good-natured kidding between vice. To start with the next issue, mail 
_ Reddy, whose ugly young mug is shown the coupon today. 
~ above, and the Vice-President in charge MORE JUICE has never been adver- 
roa. tised before. Frankly the only reason 
wer E 
oe we’re doing it now is to keep up with 

c- 
r 3 old friends. 

} ORD E Shall we shake hands on this? 
nd FO Oe eT ee ES 
— YOUR ELECTRICAL ees ie 

to eddy Fitter 
ive REQUIREMENTS | c/o Thomas & Betts Co. | 
en atleast 4 MONTE © | Elizabeth, New Jersey , | | 
nail Please put me on the complimentary mailing 
. A ef e A D y 7 list for MORE JUICE. | 
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é | oa (Nick name, if you like) | 

es 
reo | THE THOMAS & BETTS CO. | | 
arc INCORPORATED Po SPAT eT he mer re Terre te 
cir- | MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 | (Home, if you like) | 
ear f ELIZABETH, NEW JERSEY | | 
en- j In Canada: Thomas & Betts Ltd. Montreal COMI. <a. 0 5 co divs va dans apemnsepaspeseuseaas 


Electrical Contracting, April 1943 























need 


PLUGS and 
RECEPTACLES? 


Pyle-National plug and receptacle 
equipment offers a wide selection of 
styles, sizes, and ratings for use with 
all types of portable equipment,signal 
and control circuits, pyrometers, ex- 
tension lights, high frequency tools, 
welders, battery chargers, and similar 
equipment. Write for Pylet Catalog 
1100 with complete listings. 





































































General Purpose plugs and receptacles: 1, 
2, 3, 4, 5 poles; ratings 30, 60, 100, 200 amperes. 
Round prong contacts, rugged cast metal 
housings to withstand severe service. 





QuelArc circuit breaking types: 2, 3, 4 wire 
types, ratings up to 200 amperes. Exceptional 
protection to contacts, for safe use as current 
rupturing devices. 





Triploc and a Circuit plugs and re- 
ceptacles: 1, 2,3, 4,6, and 8 pole contact units, 
allowing assembly in combinations up to 32 
poles. Manual and automatic release features. 
Ideal for portable tools, pyrometers, signal 
and control circuits. 





Midget Triploc, compact, but with many 
exclusive heavy duty features for dependable 
service under severe conditions: 2,3, 4pole types. 


Write for your copy of Pylet Catalog 
1100 with complete listings of all types. 


The Pyle-National Company 


1344 N. Kostner Ave Chicago, Ill. 
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New 


Literature [FROM PAGE 110] 
CONNECTORS 
14 A folder illustrating and describ- 

ing pressure connectors for | 
maintenance and repair problems. The | 
Thomas & Betts Co., Inc. 
WELDING AND BRAZING 

consisting of 100 


1 A booklet 

pages of data on welding and 
brazing Alcoa aluminum. Many illus- 
trations and tables are included. Alumi- 
num Company of America 


INSTRUMENT 
1 A folder describing and illus- 
trating the Junior multimeter, 


industrial analyzer and _ insulation 
Superior Instru- 


the 
and breakdown tester. 
ments Company 


MOTOR RECORD CARD 


1 A motor record card (GES- 

1526A), size 4- by 6-in., con- 
taining spaces on both sides for the 
recording of essential information on 


each motor as well as nature and extent | 
is available | 


of inspections and repairs, 
to maintenance engineers. General Elec- 
tric Co. 


FIBRE CONDUIT 


18 


An eight page folder describing 
and showing installations of 


Orangeburg fibre conduit, and pipe. The 


Fibre Conduit Company 


TRANSFORMERS 
Bulletin 159 lists standard speci- 


19 fications and mounting means 
of audio; driver; and interstage trans- 
formers; reactors; microphone input 
transformers for airborne equipment and 
transmitter transformers and_ reactors 
for mobile equipment. The Acme Elec- 
tric & Mfg. Co. 


MOTOR CONTROL 


20 Bulletin GES-1742D, 12 pages, 

explains the primary and addi- 
tional functions performed by the vari- 
ous G-E synchronous-motor controls. 
General Electric Co. 


ELECTRIC TOOLS 
A new booklet entitled ‘‘They 


21 Used Their Heads” and dealing 
with the adaptation of portable electric 
tools to war production emergencies. 


The Black & Decker Mfg. Co. 


WIRING SYSTEM 


22 A new bulletin describing and 

illustrating industrial application 
of Wiremold No. 3000 System Wiring. 
It also covers applications and installa- 


tion of Plugmold. The Wiremold Com- 
pany 





| 
| 
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KATOLIGHT 


A.C. and D.C. 
GENERATORS 




















350 through 15,000 Watts 










5 K.W., self ex- 
cited, revolving 
armature gener- 


DEPENDABLE— 
ECONOMIC AL— 
STURDY— 


We make a complete line of revolving arma- 
ture generators — self-excited and separately 
excited models 1800 and 1200 r. p. m. Single 
or two bearing design for coupling drive or 
direct mounting. Standard voltages avail- 
able: 110, 220, single phase, 2 or 3 wire, three 
phase or three phase four wire. Frequencies 
25, 30, and 50 eycle, Voltage regulation about 
8°, between no load and full load with 3% 
speed change. 

@ Also D. C. generators, frequency changers, rotary 








converters, and complete light and power plants— 





KATO ENGINEERING CO. 


530 N. FRONT MANKATO, MINN. 

















lay the closing or open- 
ing of an electrical cir- 
cuit following a power 
failure or disconnect of 
the A. C. operating po- 
tential. Or to provide an 
adjustable time delay 
between the closing of a 
pilot circuit and the sub- 
sequent closing or open- 
ing of the Timer load 
circuit. Powered by self-starting indus- 
trial type synchronous motors. 
Hundreds of applications. Each unit 
precision built—rugged and depend- 
able. Write for complete catalog of 


Time Delay 
Relay 


time control instruments today. 
PARAGON ELECTRIC COMPANY 
401 


Paragon (}.., 


So. Dearborn St., Chicago, IIl. 


BUN DERS OF ELECTRICAL EQUIPMENT SINCE 1905 
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ELECTRONIC . TUBES 


2 A quick-selection chart of elec- 

tronic tubes for industrial uses. 
Also a list of data sheets on electronics 
that are available. General Electric Co. 


SOCKETS AND LIGHTING UNITS 
24 Catalog No. 101 illustrates and 


describes Swivelier sockets and 
directive lighting units. It shows con- 
struction details and some of the appli- 
cations. Reliance Devices Company, Inc. 


TERMINALS 
25 A handbook featuring the Sta- 


Kon line of pressure solderless 
terminals and tools. The Thomas & 


Betts Co. 


CIRCUIT BREAKERS 


2 Booklet DD-29-060, consisting 
of 40 pages, describing the com- 


plete line of Nofuze “De-ion” circuit | 


breakers for lighting, distribution and 
power circuits up to 600 amperes. 
Westinghouse Electric & Manufacturing 
Co. 


INSTRUMENTS 


27 Bulletin No. 440, consisting of 
eight pages, illustrates and de- 

scribes the Model C-2 megohmer. 

Herman H. Sticht Company, Inc. 


ELECTRONICS 

28 A 32 page booklet entitled 
“Electronics — A New Science 

for a New World”. Many illustrations 

are shown. General Electric Co. 

FLUORESCENT UNITS 

2 A folder illustrating and de- 


scribing the new Ender series 








of non-metallic reflector industrial fluo- | 
rescent lighting units. Ender Manufac- | 


turing Corp. 


TIMERS 
30 Bulletin 3000 features the syn- 


chronous motor driven multi 
contact timer. It is for sequence opera- 
tions of solenoids, valves, motors, ma- 
chine tools, signaling systems, heating 
and ventilating systems. The R. W. 
Cramer Company, Inc. 


MOTOR CONTROL 


31 A 16-page manual (GEA- 
4015) entitled “Simplified Guide 
to the Selection and Application of Com- 
monly Used Motor Controls.” Many il- 
lustrations and explanatory diagrams are 
shown. General Electric Company. 


CONNECTORS 


32 Bulletin AC-4 illustrates and 

describes the new Rapid Cable 
Cennector. It also gives prices. Chicago 
Tool & Engineering Co. 
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counts in t 


PRODUCTS 


Hk FLOOR BOXES ® WIRING SPECIALTIES ®% 


TIME SAVED 
IN INSTALLATION 


SPEEDS WAR PRODUCTION 


Latrobe products may be easily and quickly installed. 
Highly ae apse now when every man-hour saved 

e nation’s fight for production supremacy. 
Highly important also is the unfailing dependability of 
Latrobe products for all industrial, commercial, and 


residential jobs 


« 


No. 34% B. & D. 
Cleat attached to 
No. 403 Insulator 
Support with No. 
445 Cleat attach- 
ment. 





No. 251-R ‘‘Las 
trobe’’ Adjust- 
able Gang Floor 
Box with No. 207 
Nozzle 2-3-4- 
gang types. 















& & 


No. 401 No. 402 


“Bull Dog" Insulator Supports 


Malleable iron clamps of high tensile strength for 
fastening porcelain or glass insulators to exposed steel 
framework when wiring mills, plants, subways, bridges, 
etc. Four sizes. Quickly attached without weakening 
steel work. 





Two No. 5'/2 Split 
Insulators attach- 
ed to No. 400 
“Bull Dog’’ Sup- 
port with 2” No. 
10-24 Machine 
crews, 







FOR BEST RESULTS 
STOCK LATROBE PRODUCTS 
SELL LATROBE PRODUCTS 





No. 403 





2'2-in. Conduit at- 
tached to No. 403 
Insulator Support 


with No. 466 Pipe 
Hanger. 


No. 140 ‘‘La- 
trobe’’ Adjust- 
able Watertight 
Floor Box with 
No. 206 Nozzle. 
For use in fire- 
proof floors with 
wood floor finish. 










FULLMAN MANUFACTURING CO. 


LATROBE ... . PENNSYLVANIA 














































































































































CODE 
CHANGES 


At the fifth meeting of the Emergency 
Committee of the Electrical Committee the 
following Code changes were made. 


INTERIM AMENDMENT NO. 72. Section 
4322, 1940 National Electrical Code. Ap- 
proved September 10, 1942, Revised Febru- 
ary 10, 1943. 

Revise paragraph a of Interim Amendment 
No. 72 to read: 

4322. Continuous Duty Motor. A continu- 
ous duty motor shall be protected against 
overcurrent as follows: 

a. More than one horsepower. A continu- 
ous duty motor rated more than one horse- 
power shall have running over-current protec- 
tion not greater than 125 percent of the 
full-load current rating of the motor, except 
that a 40 degree open-type, alternating- 
current motor may have over-current protec- 
tion not greater than 135 percent of the 
full-load current rating of the motor. This 
protection may be secured by either of the 
following means: 

1. A separate over-current device which is 
responsive to the motor current. 

2. A protective device integral with the 
motor, which shall be responsive to motor 
current or both to motor current and 
temperature. This device must be approved 
for use with the motor which it protects; 
it must prevent overheating both of the 
motor and of conductors to it of sizes speci- 
fied in section 4312 due to motor over- 
load or failure to start; and it must disconnect 
the motor from the line under prolonged 
over-current equal to 125 percent of the full- 
load current rating of the motor in an am- 
bient temperature of 40 C (except as pro- 
vided in paragraph a above). If the 
motor-current interrupting device is separate 
from the motor and actuated by a protective 
device integral with the motor, it must be so 
arranged that opening its control circuit will 
disconnect the motor from the line. The pro- 
tective device together with any associated 
equipment shall conform to the provisions of 
sections 4327 and 4328. 

The present fine-print note to be continued 
and paragraph b remain as in original Interim 
Amendment No. 72. 


INTERIM AMENDMENT NO. 80, Section 
4312, 1940 National Electrical Code. Ap- 
proved February 10, 1943. 

Delete from the table in section 4312 of 
the 1940 National Electrical Code references 
to "shop cranes" and to “hoists”. 


INTERIM AMENDMENT NO. 61, Section 
6112. 
Interim Amendment No. 61, to section 6112, 
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approved July I1, 1942, included a table of 
current-carrying capacities for conductors sup- 
plying cranes and hoists. This table included 
conductor sizes from No. 16 to No. 4/0. 
A demand appeared for similar current-carry- 
ing capacities for conductor sizes larger than 
No. 4/0, and Interim Amendment No. 61 was 
revised as follows: 

Interim Amendment No. 61, Section 6112, 
1940 National Electrical Code. Approved 
July 11, 1942. Revised February 10, 1943. 

Add to the table of paragraph a the 
following: 

For Motors For Motors 


Size Having 30and60 Having 5 and 15 
AWG Minute Short-time Minute Short-time 


MCM Ratings Ratings 
250 350 385 
300 410 450 
350 460 510 
400 515 570 
450 565 620 
500 620 680 


INTERIM AMENDMENT NO. 46, Section 


3005. 1940 National Electrical Code. Ap- 
proved May 7, 1942. Revised February 10, 
1943. 


Amend the first paragraph of the fine-print 
note of the amendment, which appears on 
page I0S of the supplement to the 1940 Na- 
tional Electrical Code, to read: 

For the duration of the war emergency con- 
ductors having 90 percent unmilled grainless 
rubber insulation (Type RU); flame-retardant, 
moisture-resistant, solid synthetic insulation 
(Type SN); moisture-resistant rubber insula- 
tion (Type RW); and varnished-cambric in- 
sulation (Type V); may be used wherever 
Types R, RP, and RH rubber-insulated con- 
ductors are acceptable. 


INTERIM AMENDMENT NO. 81, Section 
2592. 1940 National Electrical Code. Ap- 
proved February 10, 1943. 

Amend first four sentences of section 2592 
to read: 

2592 Installation. A grounding conductor, 
No. 4 or larger, may be attached to the sur- 
face on which it is carried without the use 
of knobs, tubes, or insulators. It need not 
have protection unless exposed to severe me- 
chanical injury. A No. 8 grounding con- 
ductor, which is free from exposure to me- 
chanical injury, may be run along the surface 
of the building construction without metal 
covering or protection, if it is rigidly stapled 
to the construction; otherwise, it shall be in 
conduit, electrical metallic tubing or cable 
armor. Grounding conductors smaller than 
No. 8 shall be in conduit, electrical metallic 
tubing, or cable armor. 


Allowable Current-Carrying Capacities 
of Conductors with Certain Insulations. 











It was called to the attention of the 
committee that the carrying capacity oi 
Type EI conductors and of Types EG, 
WP and SBW conductors in raceways or 
cables, as recognized by Interim Amend- 
ments Nos. 44 and 69, had not heretofore 
been specified. 


INTERIM AMENDMENT NO. 872, Tables | 
and 2. Approved February 10, 1943. 

Amend Table | by revising the heading of 
the third column to read: "Synthetic Type SN, 
Type RU, Rubber Type RPT, Type RP, Emer- 
gency Insulation Type El. 

Amend Table 2 by revising the heading of 
the third column to read: "Rubber Type RP, 
Emergency Insulation Type El." 

Add a note to Table | to read: 

Conductors with Types EG, WP or SBW 
insulation, when used as the grounded con- 
ductor of a. circuit, shall conform to note 7 
of Tables | and 2, and shall have a carrying- 
capacity not greater than that of the asso- 
ciated ungrounded conductors of the circuit. 

Allowable Current-Carrying Capacities 
of Types SB and SBW for Open Wiring. 

A request from the War Production 
Board that the carrying capacity of Types 
SB and SBW, when run open, be the 
same as the newly recognized carrying 
capacities of Type WP conductors, re- 
sulted in approval of the following revision 
of Interim Amendment No. 77. 


INTERIM AMENDMENT NO. 77, Table 2. 
1940 National Electrical Code. Approved 
October 15, 1942. Revised February 10, 1943. 

Revise the heading of the last column of 
the table to read: "Weatherproof, Type WP, 
Slow-burning Weatherproof Type SBW and 
Slow-burning Type SB." 


INTERIM AMENDMENT NO. 65, Section 
2357, 1940 National Electrical Code. Ap- 
proved June 30, 1942. Revised February 10, 
1943. 

Amend the first sentence of section 2357 to 
read: 

A service switch shall have a rating not less 
than the !oad to be carried as determined by 
section 2203. 


INTERIM AMENDMENT NO. 83. Section 
3382, 1940 National Electrical Code. Ap- 
proved February 10, 1943. 

Revise section 3382 to read: 

3382. Use. Approved service-entrance cable 
(Types SE and ASE) may be used in interior 
wiring systems if all the conductors of the 
cable are of the rubber-covered type; but if 
without individual insulation on the grounded 
conductor may be used only for range and 
domestic water-heater circuits, or as feeders 
from a master service cabinet to supply other 
buildings, or as service conductors for such 
other buiidings, if the following conditions 
are met, 

a. The cable has a final non-metallic outer 
covering. 

b. The supply is alternating current not ex- 
ceeding 150 volts to ground. 


RESTRICTION ON 
ELECTRIC CONTROL 


Controllers for electric motors have been 
added to the list for conserving critical ma- 
terial. General conservation order L-250 
requires simplification of design and con- 
struction of practically every type of motor 
controller including manual and magnetic 
starters and controllers, speed regulators, 
relays, overload and overheating protection, 
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ONLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 
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A Beat Flood Damage by Prompt Service on 
ction i 
Ap- 22 Electrical Products of 6 Manufacturers 
y 10, 
This factory, overwhelmed for 7 days by sudden winter ghtin 
allie floods, makes a weapon vital to our men in battle. Completely fs, quiPment for 
t less inundated, the manufacturing equipment and machinery 4 airlines 
id by were ruined for production. Facing an indefinite shut-down, 
; the plant called the nearest Wesco House asking for 22 
- electrical products made by 6 manufacturers. 
Wesco began immediate delivery of safety switches, fuse 
holders and mountings, links, fuses, tapes, wire and cable, 
cable : ji 3 : 
war ven and kept pace with the repair crews. This was a job only an 
F the Electrical Wholesaler could do. For the purchase of. these 
os 22 items direct from the manufacturers meant a delay of 
cal ae 4 weeks before the plant could get on with the war. The 
eders Works Manager wrote Wesco— 
other - 5. cures , 
such On behalf of our entire organization, I wish to extend * By maintaini 
tions our sincere appreciation for the assistance rendered to us ‘ “7 Perpetual inventory 
wiles by your Company during our recent flood experience. We ; 


all feel your help contributed greatly to our ability to resume 
t ex- operations at an early date.’ The Wesco service that now 
speeds war production will someday win peacetime victories 
for American industry. 





- Westinghouse Electric Supply Co. 


ma- 
-250 150 VARICK STREET * « * NEW YORK, N.Y 


con- 


iotor 
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“1 dont haveto 
disturb conduit 
to CHANGE 
BOXES!’ 





Because Every Kondu 
box is a UNION! 


You will appreciate this Kondu 
feature every time you have to make 
a change in one of your conduit lines. 


Only with Kondu can you lift out 
one box and put in another, without 
disturbing conduit. (Or if necessary, 
you can install a conduit line before 
the fittings are delivered.) 


Use Thin-Wall or Thick-Wall con- 
duit—at ANY outlet of ANY Kondu 
fitting—making either a Threadless 
or Threaded connection. Just insert 
the suitable bushing. 


Self-Locking . . . Kondu gives you 
a rigid, permanent, vibration-proof 


connection. Roomy enough for all 
splices. 100% re-usable . . . practically 
unbreakable. 


Write for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 







Now in our f 
new plant, 
1040 West 

12th St. 





| shall be no 


| [FROM PAGE 114] 


rheostats, solenoid, thrustor and torque 
brakes, pilot devices, limit, float and pres- 
sure switches. Not included are wiring 
devices and snap switches rated 15 amp. or 
less, safety switches, fuses, air circuit break- 
ers and oil circuit breakers. 

1. All control circuit wiring shall follow 
a straight line between terminals except to 
avoid electrical or mechanical interference. 

2. All wiring carrying 15 amp. or less 
larger than No. 14 AWG 


| except to avoid abnormal voltage drop and 


heating. 
3. All buses, connecting straps and 
terminals shall be of the smallest commer- 


| cial size necessary to prevent a temperature 





rise of 50° over a 40° C. ambient when 


carrying full load current of the motor 
for which it is designed. 
4. Color coding is restricted to one 


color per each voltage used. 
5. Contactor ampere rating shall conform 
to specified maximum ratings. 
6. General purpose single 
trollers rated 600 volts or 


motor con- 
shall not 


less 


include control circuit fuses or disconnect 
switches; and shall not include a control 
transformer unless master switches or 
pilot devices of the necessary rating are 
unobtainable. 

7. Resistance, impedance, reactor or auto- 
transformer a.c. controllers shall not be 
provided for polyphase induction motors of 
20 hp. or less rated 600 volts or less. 

8. Floor mounting type steel enclosing 
case or steel cabinet rated 600 volts or less 
shall not be provided. 

9. No controller shall be provided with 
test jacks or test receptacles. 

10. Instruments, meters, potential and 
current transformers and metering shunts 
shall not be supplied on control panels for 
a.c. motors less than 1,000 hp. and d.c. 
motors less than 50 hp. with a certain few 
exceptions. 

11. No ‘aluminum, copper, chromium, 
nickel, cadmium, or alloys thereof shall be 
used in enclosing cases, nameplates, identifi- 
cation plates, or door handles. 

12. Use of stainless steel has been re- 
stricted to only essential application for 
satisfactory operation. ‘ 

Only orders for controllers and parts 
bearing an AA-5 or better may be accepted. 

Controllers for use aboard ship owned 
and operated by the Army, Navy, Maritime 
Commission and War Shipping Adminis- 
tration are exempt from the order. The 











“Hereafter be more careful to specify what kind of switch on your PDIA application.” 
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terms are in effect now for orders placed, 
and is effective for deliveries after May 14. 
It is expected that 3,500,000 pounds of cop- 
per; 150,000 pounds of stainless steel and 
12,000 tons of carbon steel can be saved 
through strict adherence to these measures. 


MPR 251 
INTERPRETATION 


Agreements may be filed temporarily 
with price data later under certain condi- 
tions according to a recent MPR-251 in- 
terpretation. 

Where the contractor undertakes a 
construction and maintenance service pur- 
suant to a “letter of intent”, rather than 
an actual contract, and the contractor 
cannot report within the prescribed time 
all the information required by the regu- 
lation, the contractor satisfies the report- 
ing requirements if he files within the pre- 
scribed time a letter setting forth all of 
the details available and reports the rest 
of the information required as soon as it 
is available. 

Where during the course of a construc- 
tion job which is priced on a cost-plus 
basis, the contractor supplies services or 
sells materials in addition to those orig- 
inally contemplated, the contractor need 
not file a report for the additional services 
or materials provided they do not con- 
stitute new or separate contracts. How- 
ever, if the job is performed on a “lump- 
sum” basis the contractor must report any 
substantial additions within ten days after 
entering into the agreement to supply the 
additions, unless they involve only minor 
departures, in which case they may be 
noted on the final report. 


NECA CODE 
APPOINTMENTS ANNOUNCED 


Electrical contractor representatives on 
the Electrical Committee, N.F.P.A. are 
announced by the National Electrical Con- 
tractors Association, as follows: Members: 
Allan Coggeshall, New York, N. Y.; 
George Andrae, Milwaukee, Wisconsin. 
Alternates: Robert Denike, New York, 
N. Y.; Wm. Biester, Philadelphia, Pa.; 
John Kuehne, Detroit, Michigan; L. T. 


Souder, Washington, D. C.; D. B. Clay- | 


ton, Birmingham, Ala.; T. W. Wilmer, 
Richmond, Va. 


WAR CONSTRUCTION 
ACTIVITY 


War construction activity in 1942, which 
reached a total value of $12,145,059,000, 
more than doubled the 1941 volume and 
amounted to more than 97 percent of the 
program for the year. 

Direct military construction during 1942 
was three times the volume of the previous 
year, and factory construction was two 
and one-half times the 1941 total. Housing 
construction in the war production areas 


HAT’S what reflection is—the re- 
"Etnent of light upon impact. 

Unlike a bouncing ball, light does 
not lose its speed—but its quality is 
altered and its intensity reduced, 
depending upon the kind of surface 
it strikes. 

Controlling light for industrial il- 
lumination is a matter of controlling 
these bounces. White porcelain en- 
amel because of its characteristics 
provides the best known surface for 








Highlite Stocklite 







LIGHTING 
: 


FLECTRIC 





Diffuso Floodlight 


FOR 





‘LIGHT BOUNCES LIKE A BALL 


this purpose. Uncle Sam knows this. 
Therefore, no restriction has been 
placed on porcelain enameled in- 
candescent reflectors for essential 
industries. 

Because eyes are the skilled work- 
man’s most valuable tool, Goodrich 
lighting specialists are devoting their 
full time and energies to increasing 
war production through better illu- 
mination with porcelain enameled 
reflectors. They can help you. 





Seprable RLM Dome 


Protecting vital plants with floodlighting — saving man-hours in production 
—Goodrich industrial fixtures are serving America’s war effort everywhere. 


IN DGSTRY 


COMPANY 


i 
i 
i 
} 
i 
| 
i 
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maintained the 1941 level, while construc- 
tion of privately financed factories declined. 

The monthly volume of construction, 
which reached a peak of $1,406,015,000 in 





OF toa c — S IN A eek PR UN CoPyea ss C 
GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE; CHICAGO, ILL. 
SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 
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|. Testing Raw 
Materials 

2. Withdrawing 
Cups of Baked 
Varnish 


3. Testing for 
Dielectric 
Strength 
























































When you specify DOLPH’s Insulat- 
ing Varnishes you get quality products. 
This is backed by 33 years of specializa- 
tion in the field of electrical insulating 
varnishes together with the absolute con- 
trol of raw materials and plant produc- 
tion. Nothing with DOLPH is left to 
chance. 


All shipments of raw materials are 
checked carefully and only those which 
meet the highest standard of quality are 
accepted. 


Further, the DOLPH Laboratories double 
check the production of the plant. Samples 
are taken from every batch of varnish and 
are tested to see that they conform in every 
way with predetermined characteristics of 
the varnish. 


As a final check, varnish coated paper 
strips and cups of varnish are baked. These 
are checked to see that they conform in build 
up, dielectric strength and possess maximum 
acid, alkali, moisture and oil resistance. 


The thoroughness of the DOLPH Labora- 
tories is your assurance of the highest quality 
electrical insulating varnishes. Next time 


specify DOLPH’S. 


JOHN C. DOLPH COMPANY 


Specialists 


169-A Emmet St., Newark, New Jersey 
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August, declined for the fourth successive 
month to $973,285,000 in December, a 31 











percent drop from the year’s high. The 
decline in monthly volume from November 
to December was 13 percent. As an indi- 
cation of the trend for 1943, there was a 
further decline of eight percent for January. 

As a total, direct military construction 
in December was 16 percent under the 
November figure and the downward trend 
continued through January. 

War housing and public works construc- 
tion dropped from $121,671,000 in Novem- 
ber to $120,000,000 in December, a decline 
of one percent. Privately financed housing 
and public works construction showed 
moderate decreases, while government 
financed war housing showed a gain of five 
percent. 

Activity on government financed indus- 
trial expansion, including construction 
volume and machinery and equipment de- 
liveries combined, which reached a. total 
value of $641,005,000 in November, dropped 
to $605,458,000 in December, a loss of six 
percent. The volume of factory construc- 
tion continued downward, being off 12 
percent from November, while machinery 
and equipment deliveries showed a gain of 
one percent. Further increases in machinery 
and equipment deliveries, and decreases in 


| plant construction, are forecast for the 
next few months. 
Plant construction work done for the 


Defense Plant Corporation in December 
was three percent less than in the previous 
month, while machinery and equipment 
deliveries in this category increased eight 
percent. Construction work at Army 
ordnance plants continued to drop sharply 
with machinery and equipment deliveries 
still increasing. 

By type of facility, construction decreases 
occurred in all categories except aircraft. 
Machinery and equipment deliveries in- 
creased at aircraft plants, and at plants 
manufacturing machinery and machine 
tools, and other industrial facilities. 
Notable increases by individual type 
occurred at synthetic rubber plants, where 
the construction volume in December was 
t' ree times as great as in November, and 
at tank plants and machine tool plants, 
where machinery and equipment deliveries 
doubled. 


MOTOR PRODUCTION 
TO BE SCHEDULED 


Recommendations for scheduling electric 
motor production were discussed at a recent 
meeting of the Electric Motor Industry 


| Advisory Committee with officials of the 


| War Production Board. 


These plans will 
tie into the general scheduling activities 
of the Director General for War Produc- 
tion Scheduling and with General Sched- 
uling Order M-293. 

Much of the unevenness in production to 
date, the committee pointed out, may be | 








102 engineers and scientists 
make the 


STANDARD 
HANDBOOK 
for 
ELECTRICAL 
ENGINEERS 


dependable and practical for you 








Archer E. Knowlton, 
Editor-in-Chief 
Associate Editor for 
Engineering, 
Electrical World 
7th Edition, 2303 
pages 6x9, 1700 illus- 


trations, 600 tables, 
$8.00 
ERE is the »f 


great standard 
reference work of 
all in the electrical 
engineering profes- 
sion or whose work 
in industry or engi- 
neering touches on 


SEVENTH EDITION 
@ every section fully re- 
vised 


@ whole new sections; 
actually hundreds of 
pages of new mate- 
ri 


a 
more contributors; ev- 
ery section treated by 























this field. Its 2303 pe 
pages present a § @ new format; larger di- 
handy - reference 





compilation of prac- 

tical, usable data from all fields of elec- 
trical engineering practice, plus the most 
frequently required fundamental theory, 
units, and systems of measurement, made 
dependable by the work of more than 100 
engineers, scientists, teachers, and other 
authorities. 


Thousands of useful facts in these 


26 BIG SECTIONS 


Units and Conversion Power Distribution 





Factors Wiring Design—Com- 
Electric and M t ial and indus- 
Circuits trial Buildings 
Measurements Illumination 
Properties of Mate- Industrial Power Ap- 
rials plications 
Circuit Elements Electric Heating and 
Transformers, Regula- Welding 
tors and Reactors Electricity in Trans- 
Alternating - current portation 
Generators and Mo- Electrochemistry and 
tors Electrometallurgy 
Direct-current Gener- Batteries 
ators and Motors Wire Telephony and 
Rectifiers and Con- Telegraphy 
verters Electronics and Elec- 
Prime Movers tron Tubes 
Power Plant Eco- Radio and Carrier 
nomics Communication 
Power System Elec- Codes and Standard 
trical Equipment Practices | 
Power Trans: ion Electrophysics 


10 DAYS’ FREE EXAMINATION 





Address 





Position 


Company 


City and State............ 


McGRAW-HILL BOOK Co., Inc. 

330 W. 42nd St., New York 

Seni me the Standard Handbook for Electrical Engineers, 
7th Edition, for 10 days’ examination on approval. In 10 
days I will send $8.00, plus few cents postage, or return 
book postpaid. (We pay postage if you remit with order.) 


pene Gao dials a aoe 5 EC-4-43 
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charged to a lack of complete and co- 
ordinated information—a lack which the 
application of scheduling procedure should 
rectify. Various methods of acquiring nec- 
essary information and setting up the 
schedules were discussed, and the com- 
mittee agreed that an experimental sched- 
ule should be made up to discover the most 
practicable method of scheduling. 


NECA NAMES REPRESENTATIVES 
ON ASA COMMITTEE 


The American Standards Association 
has set up a reorganized Sectional Com- 
mittee-C42 to revise and bring up to date 
the American Standard C42, “Definitions 
of Electrical Terms,” which was initiated 
in 1928 but not made available in printed 
form until last year. Over 12,500 copies 
of this glossary of terms and definitions 
now have been placed throughout the elec- 
trical and allied fields. 

The National Electrical Contractors As- 
sociation, which was represented on the 
original Sectional Committee in the 
preparation of the present American 
Standard C42, has appointed the follow- 
ing two representatives to serve on the 
reorganized Sectional Committee C42 for 
the revision of the definitions book: Mem- 
ber, William H. Biester, Jr., Electro Con- 
struction Co., Philadelphia, Pa. Alternate, 
T. W. Wilmer, Chewning & Wilmer, Inc., 
Richmond, Va. 


USED WIRE 
AND CABLE 


An interpretation has been made on the 
price determination of used wire and 
cable. For determining maximum prices, 
ii a seller sold used wire and cable on 
October 15, 1941, he should apply to his 
sales the average percentage margin over 
his net invoice and cost; if the seller did 
not sell used wire and cable on October 
15, 1941 he must report to OPA his pro- 
posed price which may be disapproved by 
OPA within 30 days after receipt of the 
report. 


CHICAGO INSPECTORS 
HUNT DOCTORED FUSES 


The campaign against plugged, padded, 
shorted and over-rated fuses in the Chicago 
area is in full swing. It is not designed 
as a means of bringing violators to justice, 
but is more of an educational campaign to 
acquaint owners with the hazards attendant 
upon such practices and the difficulty, under 
present priority restrictions, of replacing 
wiring destroyed by fire or other abuses. 
The Chicago Electrical Inspectors “teogi 
ment under Dave Talbot is carrying out 
the program. 

When an inspector visits a plant or build- 
ing he carefully checks, among other things, 
the sizes of fuses and setting of other cir- 
cuit protective devices. He makes a com- 
plete record of his findings and notifies the 
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RE-LIGHTING 





|_Machine No. 3g |Machine No. 3429 
Capacity —_ 


i 
Yt to accident-rate reduction 


Fin or insufficient light that makes seeing difficult is one 
of the principal reasons for lost-time accidents. Re-lighting your 
plant will help you save many of these man-hours of produc- 
tion, particularly on your night shifts. 

Most plants operating today were designed and built for 
peacetime, daylight working schedules. Lighting based on day- 
light conditions is inadequate to serve the needs of night workers. 

Re-lighting does not mean discarding your present lighting 
system. It merely means increasing the efficiency of your pres- 
ent equipment by re-locating lamps to eliminate glare and 
shadow, increasing lamp wattages where necessary, or install- 
ing additional equipment to insure uniform lighting levels. A 
Silv-A-King lighting engineer can tell you exactly what you 
need and how little re-lighting will cost. 

Silv-A-King has specialized in industrial lighting for 22 
years. Silv-A-King quality equipment (fluorescent or incan- 
descent) plus a Silv-A-King “engineered layout” makes an un- 
beatable combination. 





BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1033 Metropolitan Avenue, Brooklyn, N.Y. 





Send for your copy of our 
16-page book: “Light Is An Essential 
Production Tool’ 


P so AFTER THE WAR, MORE THAN EVER a 
V America’s Finest Electric Table Broiler 


20 woeker | 
——— 


















































































+r ONE LIFE’’* 















































































































































; de 
seca] [FROM PAGE 119) A 
m 
er 
ar 
| owner of any existing improper circuit . 0: 
. : : : 
| protection. This report is also filed with N P ct | 
| the City Electrical Inspection Depart- ew racrica m 
ae Unit to Cut : 
| The inspector’s visit is then followed up ni oO u sh 
by a two-page letter from the Inspection e s mi 
— — Bureau pointing out the need for proper Installation Time he 
aaeoee ; coo " 
BANISHES AN OLD circuit protection and the prevention of © Whe “ibiieee ieee 2ne ee “te St 
fuse tampering together with a record of senger Strap” fill the need for an economi- > 
oe . . , practical, time-saving unit for use with E> 
BUGBEAR OF the fuses and circuit protection now in the the new messenger cable pe prot ed ‘ . 
building and a recommendation as to the weight. ‘They Ihave conetgerable material and ch 
FLUORESCENT sizes that are necessary under present load ion glee told ‘end Bey Ks -. ‘ss 
conditions. for it. oe m 
LIGHTING Violations are pointed out in the letter ose Se. lit 
but it is made plain that there is no inten- 
tion of invoking the penalties now. How- a 
Artkraft Resonant Starting ever, if upon re-inspection the condition is the 
Makes Unnecessary the Use found to be uncorrected, action will be in 
hy taken to assure that safety to life and ou: 
of the Starter Switch property is not jeopardized. ®, jol 
It is a component part of Mr. Talbot's | do. 
BUT all-out campaign to maintain electrical memes dame tae “Messenger Strap” for | 
SIGNS safety while conserving critical materials Genduit and Gable Of Cadmium Plated Steel no’ 
OF — " se tetie . . 8 » made of Cadmi- erdur. For messen- tio’ 
LONG = This is only part of "Long Life's along the electrical front. um Plated Steel or Ever- ger cable installation to D 
Like story, for only Artkraft gives you RS loop of hanger Pa ueee hy maneratins mi 
@ 3,000-hour guaranteed fluorescent permit condult to be put Fits all standard | outlet Hi 
lamp—a lamp with a rated life | oe ea a ee ef 
of 5,000 to 6,000 hours! de 
Field tested for over five years, M N MEE INGS MINERALLAC f 
these Artkraft lamps feature a co | 6G T E L EC T R ic Cc OMPANY the 
corrugated mesh-ribbon filament, which per- | oles 
mits the use of abundantly more emissive | Midwest Power Conference—Palmer House, New York City Office 50 CHURCH ST. 
compound. Controlled temperature of this | Chicago, Illinois, April 9-10. THEODORE 8. DALLY of 
filament by means of a Constant-Temp fea- | 25 N. Peoria St. Chicago to 
ture, furthermore prevents rapid discharge | National Electrical Manufacturers Associa- 
of this compound, | tion—Spring Meeting, Palmer House, all- 
| Chicago, Illinois, April 19-23. cati 
Artkraft lamps stay brighter longer, since i o- =_— 
blackening in the light column is reduced =. ee a cae wr al ten: 
by the cathode design. | apolis, Minn. Participating groups faci 
TT Se eo 
made possible by Artkraft's Constant Volt- nesota Electrical I tors: Min t 
P Pack. Also adaptable to single Tie ge paren Pr peas, Stanger et eos 
rg a Bikey goin he P i oveh 9 Electrical Council (contractors and deal- 
or three-phase 220- an -volt systems. ers) ; and North Central Electrical Indus- tor — 
100% Power Factor at rated voltage and tries. April 26-27. ec 
98% or over within the 85 to 135-volt range. National Fire Protection Association— 2 
z Palmer House, Chicago, Illinois, May 
“Easy Mount" Luminaire —_—_ instant —14. = 
i i - e + 
a oie ee eer | National Electrical Wholesalers Associa- installation and 
tion—War Conference, Statler Hotel, ° e oe 
Stroboscopic (flickering) effect has been Buffalo, N. Y. May 23-26. maintenance simplicity 
substantially reduced. International Association of Electrical In- NE| 
. light # h spectors—Western Section, 39th annual 
Artkraft gives more light for the same meeting, Chicago, Illinois, Sept. 13-15. col 
current, 
Moderate first cost. Radically reduced T 
maintenance cost. Lamp replacements are 
far less frequent, — ro oe gi are con: 
eliminated, ballast replacements unknown, ia 
and many man-hours are saved by making OMAHA SHOPS tm 
these replacements unnecessary. é 
° DIVERSIFY ACTIVITIES U 
Write for Circular F 102 Most Omaha electrical shops, both in the © MULTI Incandescent Reflectors are all- _ 
construction and motor repair fields, have pg gp mye ben a Not only mat 
WHOLESALERS: little fear of what lies ahead when new war but r geee hich @ilicleney wits just eau 
Write for our proposition. plant construction nears the vanishing point. ordinary care and maintenance at regu- ty 
Prime reason is that they are now engaged lar intervals. Every installation is profit- the 
FIXTURE MANUFACTURERS: ; tiene preg & Bape able and satisfactory —they are really a 
: . aie rare in work either directly or indirectly con- designed for the job.” ” 
aa or a | nected with essential war production. Di- Let us send you our complete “ad 
| versification of activities is the scheme gen- catalog — 
ARTKRAFT HOT erally followed. cons 
CATHODE Typical contractor example is the Ster- tool: 
FLUORESCENT LIGHTING ling Electric Co., who formerly specialized | om 
in electrical construction and the fabrication we 
Division of of custom made lighting fixtures. All of incl 
THE ARTKRAFT SIGN CO. their large machine shop is now turning 7 
Poi pia 4 | out parts for the various branches of our tinue 
rere armed services. In addition they are rust- “rs 
proofing metals by a patented process ELECTRICAL MANUFACTURING CO th IC 
* Reg. U. S. Pat. Off. known as “Parkerizing”. To keep their “ the | 
uw 2 . ‘ 1840 W. 14th St., CHICAGO, ILL. TI 
\. | trenching equipment from gathering rust 
Siecwvical C. . . Ele¢ 
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and dust, they are trying for—and getting 
—sewer contracts. An appliance repair 
department is more than busy these days. 


And their electrical construction depart- | 


ment is now functioning in a joint venture 
enterprise with the Bradley Electric Co., 
and the Dodson Electric Co. both of 
Omaha. 

An outstasding example of “doing the 
most we can with what we have” is the 


Industrial Electrical Works, motor service | 
shop. All of their machine shop is now | 


making different parts under subcontract to 
various prime war contractors. And when 
he can’t get the necessary machines, B. 
Stahmer, the owner, makes them himseli. 
Exhibit A is a double spindle milling ma- 


chine which he made in about six weeks | 
with the aid of a couple of synchronous | 


motors, gear reducers, hydraulic ram, and a 


little of his ingenious design talent. Total | 


cost was a small fraction of what he would 
have had to pay for a machine to do 
the special job and more important—he was 


in production in six weeks. Other ingeni- | 


ous jigs and gadgets have multiplied the 


jobs that his conventional machines can | 


do. 
The Henry W. Miller Electrical Service, 


now doing considerable electrical construc- | 


tion for the government throughout the 
midwest has added an appliance repair 


department and is now working on the | 
development of a motor repair department. | 

And so the shops are learning to divert | 
their activities and talents, not only as a | 
cushion for themselves in case one phase | 


of their work falters, but also as a means 
to increase their effective effort in the 
all-out effort to win this war. Others are 
catering primarily to the repair and main- 
tenance field so there is a balance of service 
facilities to handle this type of work. 





NEW ORDER ON 
CONSTRUCTION EQUIPMENT 


The types of materials, which in future | 
construction projects may be assigned | 
preference ratings, has been substantially 


broadened by WPB. 

Under a new order, preference ratings 
may be assigned not only to construction 
material but also to tools, machinery or 
equipment which will be located in the 
project and which will be used there in 
the manufacturing or processing of goods 
on the performance of services. Ratings 
may also be assigned to any material 
which will be used in connection with the 
construction of the project, including hand 
tools, repair parts for construction ma- 
chinery, farms, scaffolding, and the like. 
Construction machinery and fuel are not 
included. 

The War Production Board will con- 
tinue to assign preference ratings to all 
commodities, equipment, and accessories 
which will be physically incorporated into 
the project. 

The new order, P-19-h, also restricts 


Electrical Contracting, April 1943 








We at DELTABESTON have plotted our course to accom- 
plish one vitally important task. And now it's full speed 
ahead ...to supply dependable wires and cables in 
sufficient quantities to help win the war sooner. 


Today DELTABESTON Asbestos- and Glass-Insulated 
Cables are used on war projects all over the land: 

DELTABESTON Power Cables to transmit and control 
the nation’s electrical power... 

DELTABESTON Switchboard Wires to control and 
distribute the huge volume of power required for manu- 
facturing weapons of war... 

DELTABESTON Aircraft Wires to equip our aerial 
armada with power, lighting and communication systems 
and numerous other types of cable for essential industries. 

But that’s only part of our story. Finding solutions for 
wartime problems has resulted in new kinds of insulation 
and better protective coverings. These improvements and 
new ideas must now remain a secret. After the war they 
will be available to you. 


For additional information write to Section 
Y431-8, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. G-E 
Deltabeston Wires and Cables are distributed 
nationally by Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise Distributors. 



























































































To Help You 
Plan and Estimate 
Wiring Installations 


AUSTIN 


OFFERS 


OUTLET BOXES 

SWITCH BOXES 

BAR HANGERS 

LINE-0-LETS 

BOX CONNECTORS 

HEAVY WALL CONDUIT FITTINGS 
THIN WALL CONDUIT FITTINGS 
BUSHINGS AND LOCKNUTS 
CONDUIT AND CABLE STRAPS 
RE A FITTINGS 

TOOLS 

LUGS 

NIPPLES 

WIRES AND CABLES 

ARMORED CABLE 

THIN WALL CONDUIT 

HEAVY WALL CONDUIT 





These are just some of the items shown 
in our new 1942 144-page catalog. It is 
full of useful information and contains 
hundreds of illustrations that will be most 
helpful to you. Send for your copy today 
—ask for Catalog No. CF17. 


THE M. B. AUSTIN COMPANY 
110 S. DESPLAINES ST. CHICAGO 











TEST INSULATION..... 


the modern, easy way with a 


MODEL B-5 


MEGOHMER 


No more tiresome cranking of a hand- 
driven generator Our new battery 
vibrator type insulation testers operate at 


a steady test potential of 


500 VOLTS DC 


available at the touch of a switch, porta- 
ble, entirely self-contained, direct-reading 


Write for bulletin No. 430 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y 
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the builder to the use of only that critical 
material which is authorized by WPB. 
Critical material in excess of allowances 
may not be used, regardless of whether 
taken from stock, or made available by 
gift or loan. 

This project rating order also enables 
an applicant to acquire all needed materials 
on one application, Only in the case of 
exceptions will the applicant have to file 
additional papers. 


AUTOMATIC APPROVAL 
FOR UTILITY CONNECTIONS 


Advance approval of limited utility con- 
nections for construction or remodeling 
projects permitted under L-41 is granted 
in Supplemental Utilities Order U-1-d is- 
sued by WPB. 

To qualify for such automatic approval, 
material for an electric, gas, or water con- 
nection must cost less than $1500 in case 
of underground connection or $500 in the 
case of other construction. 

In addition, in the case of an industrial 

commercial consumer, not more than 
60 pounds of copper may be used in an 
electrical connection or 250 pcunds of iron 
and steel for gas or water service. 

In the case of domestic consumers, the 
material cost limitation the same as 
industrial or commercial while the amount 
of material must be held within the limits 
established by the Housing Utility Stand- 
ards issued by WPB. 


or 


1S 





Previously such connections were granted | 


upon individual application. The change 
was made because administration of L-41, 
formerly centered in Washington and New 
York, has now been placed on a regional 
basis. 


PR 11 MAINTENANCE 
CLAUSE INTERPRETED 


Use PRP ratings authorized for 
maintenance, repair and operating supplies 
to purchase cranes, monorails, and similar 
equipment is the subject of an interpreta- 
tion of Priorities Regulation No. 11. 

The provisions of PR 11 which cover 
MRO supplies permit use of assigned 
ratings to purchase minor items of pro- 
ductive capital equipment but exclude from 
this definition any item to be used for plant 
expansion. The interpretation points out 
that cranes and monorails costing less than 
$200, intended to replace existing equipment 
or for minor relocation of plant machinery, 
may be considered “minor capital equip- 
ment,” but that those costing more than 
$500 would not be so considered. Use of 
the MRO rating for items costing between 
these two sums must be considered in the 
light of the size of the plant, the nature 
of the equipment, and similar factors. In 
case of doubt, an application for priorities 
assistance should be made on Form PD-1A. 

The interpretation also calls attention to 


of 


| 
| 











MAKING 


LIGHT 
WORK 





OF WAR PRODUCTION 
PROBLEMS 











Many production problems are being 
solved by adequate lighting of impor- 
tant machining and assembly opera- 
tions. Acme’s four-lamp ballasts makes 
light work; one ballast provides exact i 
operating characteristics for 4—100 / 
watt lamps. Better performance, efh- 
ciency and service. Write for Bulletin 
157. 


THE ACME ELECTRIC & MFG. CO. 


36 Water St. Cuba, N. Y. 


Acme<tie t leectite 
7; RAN § * Gea M & BG 


Sherman GROUND | 
CLAMPS | 


Speed Up the Job 
















Partially formed 


for easy 
installation 
Wire may be 
soldered in 
rolled end 


r— 





Clamped 
under 
Pure washer. 
flexible 
copper. 


Sherman today offers one of 
the most complete lines of 
Ground Clamps and fittings. 


It pays to stock and sell the 
Sherman line. With Sherman 
you can supply the right 
clamp for every job—and once 
you sell them you'll find they 
repeat. 

Write for Bulletins 11, 12, and 
22 which catalog the complete 
line of Sherman high quality, 
low cost Ground Clamps. 





SHERMAN MFG. CO. 
BATTLE CREEK, MICH 


HM. 8. 
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the fact that Priorities Regulation No. 11A 
provides that Controlled Materials Plan 
Regulation No. 5 will govern in the case 
of MRO supplies to be delivered after 
March 31. As the CMP Regulation sets 
a limit of $500 on items of productive 
capital equipment and minor capital addi- 
tions which may be purchased under its 
procedures, there may be some items which 
constitute maintenance, repair, and oper- 
ating supplies under CMP Regulation No. 
5 which do not fall within the definition 
of these contained in PR No. 11. 


NEW PD-1A 
FORM 


War Production Board Form PD-1A, 
“Application for Preference Rating,” has 
been revised on the basis of suggestions 
from industry representatives and the In- 
dustry Divisions of WPB. Copies of the 
revised form are available in WPB field 
offices. 

Major revisions are: 

(1) change from a column-type form, 
with accompanying instruction sheet, to a 
block-type question and answer form 
designed to facilitate application and to 
reduce to a minimum special requests for 
additional information; (2) incorporation 
of the clearance form used in processing 
the application to speed handling, and (3) 
addition of some questions not previously 
asked, to eliminate need for supplemental 
forms. 

In order to allow time for full distribu- 
tion of the revised form, WPB will con- 
tinue to process applications filed on the 
old form until April 1. After this date 
only the revised Form PD-1A will be ac- 
cepted for processing. 

Two colors have been used in printing 
the revised PD-1A, yellow to be used in 
applying for ratings for items which are 
to be exported without further processing, 
and white for all others. 

Beginning March 1, all PD-1A applica- 
tions must be filed with the nearest WPB 
District Office, not in Washington. 

After March 15, all applications for 
ratings on less than $100 worth of material 
will be processed in the War Production 
Board Regional Offices. This preliminary 
value limitation will be progressively 
stepped up as the field offices assume 
greater responsibilities. It is expected that 
within six weeks, more than eighty per- 
cent of all PD-1A applications will be 
handled entirely in the field. 


PURCHASE OF 
REPAIR PARTS 


Purchase orders for certain repair and 
maintenance parts of general industrial 
equipment no longer need to be accompa- 
nied by certificates showing that they are 
exempted from the restrictions imposed by 
General Limitations Order L-123. 

The exemptions, for which certification 
was formerly required, cover purchase 
orders for repair and maintenance parts 
not exceeding $1,000 in value for any single 
piece of general industrial equipment or for 
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iy; vicWeld in 


and TIREX CABLES g 


Welding, as a process, is very old but with the advent of 
electric welding new fields of usefulness were opened up. 
Along with the rapid development and steady improvement 
of electric welders there have been equally interesting and 
important changes in the power and electrode cables used 
with them. Cables for such service must have flexibility, 
they must resist abrasion and they must be economical in 
operation. ; : 

Among the first TIREX rubber-sheathed cables designed for special work 
were TIREX Welding Cables having conductors made up of thousands of small 
copper wires to obtain flexibility (44/0 has 5341), a tough rubber sheath for re- 
sistance to abrasion and with every promise of unusual serviceability. Perform- 
ance records have repeatedly shown TIREX Welding Cables to be unexcelled in 
every way for the work they were designed to do. ' 

TIREX rubber-sheathed Welding Cables are subject to War Production Board 
restrictions governing the use of copper and rubber but even with necessary 
modifications they still are suitable for the rough-and-tumble work of welding 
and can be depended upon for excellent performance. While they are not avail- 
able for purely commercial uses they should be specified and used by industries 
on essential war work having high priority. 














Withstand the Punishment 
of Constant 
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Insulation and Wires, Inc. 
30 Trowbridge Avenue 


hen you replace capacitors on 
Detroit, Michigan 


any electric motor, you will do 

well to standardize on Genuine Mallory 
Capacitors. They are built to “take it” 
—to last longer and give better service. 
Remember, too, you can make more 
replacements with a smaller stock with 
Mallory Universal AC Capacitors; yet 
the line is complete. It meets all require- 
ments for both round and square types. 
Get in touch with one of the offices 
listed here or write for the IWI 
Blue Catalog. 


Insulation and Wires, Inc. 
181 Portland Street 
Cambridge, Massachusetts 
Insulation and Wires, Inc. 
289 Simpson Street, N. W. 
Atlanta, Georgia 


H. A. Holden Company 
318 Fourth Avenue, South 
Minneapolis, Minnesota 
W. C. Johnson 
309 Kellogg Avenue 
Peoria, Illinois 
Tri State Supply Company 
544 South San Pedro 
los Angeles, California 


INSULATION 
AND WIRES, Inc. 


2127 Pine Street 


Robert McKeown Company 
249 High Street 
Newark, New Jersey 

















St. Louis, Missouri 




















SEARCHLIGHT 
SECTION 


(Classified Advertising! 


Employment Business 
Equipment 
(Used or Resale) 


“OPPORTUNITIES” 


a gg tml RATE 

15 Cents a Word, Minimum Charge $3.00, POSI- 
TIONS WANTED (full or part time salaried em- 
ployment only), % the above rates payable in ad- 
vance. 

BOX NUMBERS—Care of publication New York, 
Chicago or San Francisco offices count as 10 words. 
DISCOUNT OF 10% if full payment is made in 
advance for 4 consecutive insertions. 


DISPLAYED RATE 
INDIVIDUAL SPACES with border 
prominent display of advertisements. 
The advertising rate is $7.50 per inch for all adver- 
tising appearing on other than a contract basis. 
Contract rates quoted on request. AN ADVER- 
cto we ‘CH is measured %” vertically 

columns—30_ inches—to a page 
NEW "ADVERTISEMENTS received by April 2ist 
will appear in the May issue, subject to limita- 
tions of space available. 


rules for 


on one 











POSITION WANTED 


ELECTRICAL ADVERTISING and sales pro- 

motion manager. Many years full charge de- 
partment, electrical equipment firm. Experi- 
enced placing publicity electrical press. Novel 
advertising, promotion, production-stimulation 
ideas. Trained executive. Married, 4H. Well 
known electrical trade executives. Gilt edged 
references. PW-302, Electrical Contracting, 
330 W. 42nd St., New York City. 








READY TO SHIP 


REBUILT ELEC. EQUIP. 


AC-DC Motors, 1 to 1500 HP 

M. G. Sets—Rotary Converters 
Transformers 

Engine Generator Sets 
Pumps—Air Compressors 
Switchboards—Meters—Switches 


DUQUESNE ELECTRIC 
& MFG. CO. 


Pittsburgh, Pa. 
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CONDENSERS 
—3 ph. 230 AS ” ‘eel Factor Condensers 
—DL-252 
1—2 ph. 230 v rower Factor Condenser 


—DL-25289 
1—3 ph. 430 v » Factor Condenser 
1 KVA' each. All General Electric. 


R. W. STAHL 








NORTH HILLS, PENNSYLVANIA 
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parts needed to repair actual breakdowns 
regardless of their value. 

The original order defines “general in- 
dustrial equipment” as new equipment of 
the kinds itemized from time to time in 
List A attached to the order. 

The present amendment also makes a 
number of changes in List A: Deleted are 
industrial fans and blowers; industrial 
pumps, mechanically operated; industrial 
hand trucks; passenger or freight elevators, 
inclinators, electrically operated passenger 
elevating devices appurtenant to stationary 
stairways, and power operated dumbwait- 
ers; electric motors, one horse power and 
over; motor-generator sets ~ kw., or one 
horsepower, and above; and electric con- 
trollers, rated one horsepower and over. 

Added are: electric motors, rated less 
than one horsepower, except motors used 
in the operation of passenger automobiles, 


trucks, truck trailers, passenger carriers 
and off-the-highway motor vehicles, as 
defined in L-158, or in the operation of 
stationary automotive type engines. 


BUILDING 
MAINTENANCE 


A revised definition of what constitutes 
maintenance and repair of a building is 
contained an amendment to Conserva- 
tion Order L-41. The new definition 
specifically designates that where a single 
job is partly maintenance and repair and 
partly new construction, the whole project 


will be considered new construction and 
subject to Order L-41. 
In addition, the amendment reduces to 


$200 new construction which may be under- 
taken, without specific authority, by a num- 
ber of manufacturing enterprises which are 
not essential to the war program. More- 
over, the amendment applies to private 
dwellings and commercial structures, 

Under the new definition, maintenance 
and repair means the work that is neces- 
sary to keep a structure in sound condition, 
but does not include any building operation 
involving a structural alteration or change 
in design. 

The amendment to Order L-41 brings 
into the foreground these other principal 
changes in the regulation of construction. 

1. Provision is made for emergency 
work on any damaged structures for the 
protection of the structure and the public. 

2. In prohibiting construction in viola- 
tion of L-41, the amended order forbids 
not only the beginning of such construction 
but also forbids carrying on or participating 
in the work. 

3. The cost of construction as defined 
in the order has been narrowed to exclude 
financing and insurance charges as elements 
of cost. 

4. The exemption of certain types of 
agricultural construction is permitted to 
reflect the USDA rationing program. 

The order, as amended, provides that no 





EVERY PHASE of 
electrical maintenance 
and repair work 
covered in this library 








5 volumes of practical 
how-to-do-it information 














| Every man concerned with the care and 
repair of electrical machinery should have 
| these practical books, with their helpful 
| tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 
—install all types of motor and generator 


units; 
—locate breaks in armature windings and 
do a workmanlike job of rewinding; 
—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work; 
—make accurate tests of switchboards 
and apparatus and correctly balance 
the power with the load; 
—handle every sort of wiring job; 
—show competence whether it be in the 
use of a Stillson wrench or a Wheat- 
stone bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practical 
bovks on all details of testing, connecting, rewind- 
ing, installing and maintaining electrical machin- 
ery, the Library includes Stafford’s Troubles of 
Electrical Equipment, a book giving helpful mainte- 
nance information, special trouble-shooting charts, 
explanation of symptoms and causes of machinery 
trouble, specific remedies, etc. This revised library 
gives you the ability to handle bigger jobs with 
surety of results. 
10 days’ examination 
Easy monthly payments 

We want you to examine this Library for 10 days. If 
you don’t want them at the end of that time, ae 
no obligation to keep them. On the other 
decide you want the help these books can give, start the 
small monthly payments then, and in x. short — the 
books are yours, right while you have been using them. 
Send the coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 
880 W. 42nd St., New York, N 
Send me Electrical Maintenance and — Lares, 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2.00 








& month until $15.00 — been paid. Otherwise I will 


return the books postpa 


Signature ....... PPTSTTTTITI TTI ITIL TT TTT ert irre 
City and State.........c.seeees ecccccevccccces eee ° 
Firm or Employer............+..++. eeeee eecccccrcees 
DUNE oc cedenesedcincinceedaciccanss seuvares EC. 4-43 
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construction may be begun or carried on 
unless it is specifically authorized by the 
War Production Board or unless the esti- 
mated cost of the project is limited to 
stated amounts, These amounts limit con- 
struction to $200 for residential and some 
specifically mentioned types; $1,000 for 
multiple residential; $1,000 for agricul- 
tural; $5,000 for industrial; and $1,000 for 
“other restricted” construction not other- 
wise classified. 

In prohibiting unauthorized construction, 
WPB acted to restrict anyone who might 
complete a structure started in violation 
of Order L-41, or anyone who might 
participate in the job, such as architects, 
engineers, and the like. 

In addition to redefining costs so that 
financing and insurance charges are no 
longer considered elements of cost, the 
order also excludes the cost of production 
machinery or equipment to be used directly 
in manufacturing for the purpose of deter- 
mining whether a certain job is exempt 
under the terms of the order. 

Agricultural construction was exempted 
from the Order, where the construction is 
necessary to the installation of material or 
equipment, the distribution of which is con- 
trolled by certain other orders. This 
exemption is ordered to remove a second 
unnecessary control on farmers by Order 
L-41,. 

Where a structure has been damaged or 
destroyed by disaster, the order now 
expressly exempts such construction work 
as is necessary to protect or make safe the 
building or its contents. This permits the 
shoring up of walls of a damaged structure, 
or other similar work necessary to protect 
the property, its contents or the public. 

An additional exemption is allowed for 
construction which is necessary to restore 
or replace residential or multiple residen- 
tial structures damaged or destroyed by 
disaster, provided that the estimated cost 
is less than $5,000. In these cases, Form 
PD-200 must be filed within two weeks 
after the damage or destruction occurs. 


moe WITH THE comme 





D. H. O’Brien Retires 


After 26 years of service with the Gray- 
bar Electric Co., D. H. O’Brien, vice 
president, has retired to devote himself 
entirely to his new work in the Signai 
Corps. 

Mr. O’Brien wil] 
head the new Field 
Service Division of the 
Signal Corps of the 
Army. Acting in civ- 
ilian capacity, Mr. 
O’Brien will supervise 
the coordination of dis- 
tributing signaling 
equipment and_ spare 
in both interior zones and theatres of com- 
bat. 
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G-E Appointments 


T. O. Eaton has been appointed assist- 
ant manager of sales, of the Power 
Transformer Section at General Electric 
Company’s Pittsfield Works. 

R. S. Neblett, who 
was assistant man- 
ager of General Elec- 
tric’s Turbine divi- 
sion, has been ap- 
pointed assistant 
manager of the Com- 
pany’s Federal and 
Marine Division. 

The General Elec- 
tric Radio, Television 
and Electronics Department will here- 
after be known as the Electronics De- 
partment, 





Crocker-Wheeler Electric Manufacturing 
Company of Ampere, N. J., has named 
A. J. M. Baker as general manager. Mr. 
Baker was formerly with the British Pur- 
chasing Commission. 


The Wiremold Company of Hartford, 
Conn., has appointed J. E. Love as dis- 
trict manager to succeed H. C. Moran, 
who recently retired. Mr. Love’s head- 
quarters are located at 802-B Law and 
Finance Building, Pittsburgh, and he will 
cover Western Pennsylvania, Ohio, 
West Virginia and Kentucky. 


The Steel and Tubes Division of 
Republic Steel Corporation has announced 
the promotion of J. A. Ireland to assistant 
general manager of sales. Mr. Ireland pre- 
viously held the position of division sales 
manager. 


tae Gt 


Quirks of Fate 


Paul W. Gardner, joint owner of 
Sharper and Gardner, electrical contracting 
firm of Indianapolis, Ind., found himself, by 
a strange twist of fate, in a position that 
has frequently been visualized but appar- 
ently never materialized. 

Paul’s firm had been doing considerable 
electrical work at Indianapolis’ Stout Field 
Air Base and when their contract was over, 
he stayed on as a civilian superintendent 
of electrical construction at the base. In 
the interim, he was reclassified by his local 
draft board as Class 1-A material. In a 
few weeks he was in the Army as a buck 
private. 

Imagine the surprise of his friends at the 
air field when Private Paul Gardner re- 
ported at the same field and was assigned 
the identical job he had held before as a 
civilian. After more than two months in 
the service, Paul is now wearing technical 
sergeant’s stripes and is well on his way 
to a commission. 








KEPT BUSY by the WAAC’s, H. S. J. 


Towner, Towner Electric Co., Des 

Moines, enjoys a breathing spell be- 

tween electrical jobs at Fort Des Moines 

and the hotels taken over by the govern- 
ment for the WAAC’s. 


New Officers Elected 


The Electrical League of Richmond, Vir- 
ginia elected the following officers for the 
year 1943: A. H. Herrmann, President ; 
Leon L. Bond, Vice President; W. W. 
Jones, Treasurer; and A. B. Schad, Secre- 
tary. 


Now a Director 


E. R. Habermehl, electrical contractor 
of Milwaukee, Wis., has recently been 
elected a director of the Bay View Busi- 
nessmen’s Association in that city. 


Beehive of Activity 

Jack Pilmer’s Electrical Engineering 
and Construction Company, Des Moines, is 
buzzing with business these days, taking 
care of routine work, repairs and delving 
into war subcontract work. 

The motor service shop is operating at 
250 percent normal on a three shift basis— 
the two swing shifts being somewhat light. 
Production schedules call for a six day 
week with a maximum of 50 hours per 
week for each man. 

Biggest single item is a war subcontract 
with a large ordnance plant, requiring 
about 95 percent of the machine shop 
capacity. To expedite this contract for 
making ordnance accessories, Jack moved 
practically his entire machine shop to the 
ground floor, leaving a skeleton group of 
machines for ordinary and special motor 
repair work. 

The manpower problem was partially 
solved by employing women—even to the 
extent of a lathe operator. And they 
seem to be working out fairly well. 

Since the company is up to its ears in 
war work, Jack spends a good part of his 
time on the long distance telephone and 
his monthly phone bills look like surgeons’ 
fees. 


| 
| 
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TRIPLE POLE a 3 ‘ es : 
DOUBLE POLE J f 
& r 
SINGLE POLE Toledo Contractors . th 
All three types can be furnished with Elect Taylor : 
capacities ranging from 20 TO 200 4 m 
AMPERES PER POLE, listing from , Se - a 
$16.50 up. Ten ampere Time Switches O. H. Taylor was elected president of § th 
from $3.95 up. the Toledo Electrical Contractors Asso- § vi 
% AFETY RULES call for that EXTRA ciation, Inc., at a recent meeting of that § gt 
precaution and additional RE- | || organization. Max Romanhoff was chosen , 
PROCESS TIMERS CHECK which SAFE-T-GLOW pro- || if Model as vice-president and C. F. Hammer con- Pr 
vides. Detects accidental tie-ins, handle tinues as secretary of the group. m. 
crossovers, leakages and induced q : r 
INTERVAL TIMERS, or PROCESS voltages . . . prevents serious injury I] Model B | P 
— Logg wow ye Ben a and loss of life. SAFE-T-GLOW con- LM ¢*., ; lig 
ne 1 ese y an anual); other . see . adce = 
resets itself, automatically. Both types “p- whe e-  sagauaaaagal extension 43 Slate for of 
can be provided for practically any cycle sod by mirror renector. St. Louis Group } 
of time, fully adjustable from zero to Model A for circuits 2,000 to 35,000 volts. te 
re — a= Model B for circuits from 35,000 The Electrical Contractors Association of | be 
eee Sa: St. Louis, Mo., recently re-elected all its ar 
€ officers for the coming year. These in- pr 
clude: Carl I. Schaeffer, president; S. C. 
SIGNAL TIMERS | Sachs, vice-president; and Ed Mueller, 08 
Tests Everything Electrical treasurer. Carl H. Christine was reap- — ™ 
Used extensively for starting and stop- inted secreta 56 . Vierhelle ‘ yn 
pag ae nese fle ge ee le from 100 to 550 Volts pointed secretary and Russell E. \ ierheller : © 
periods; for municipal time signals, etc. ’ | remains as business manager of this NECA | thi 
Up to six signal periods, permanently Equipped with Neon light which Chapter. ily 
set at factory with Sunday & Holiday tells instantly where trouble lies in | as ; ily 
Cutout and Manual Control, at a list circuits, fuses, cut-outs, motors, etc. Elected to the Board of Directors were: mi 
price of only $35. Indicates hot or grounded wires. C. I. Schaeffer, S. C. Sachs, Ed Mueller, ‘ 
Tells AC from DC. SAVES PRECIOUS A. H. Leopker, E. L. Markland, and F. A. ” 
é TIME. Has PATENTED safety fea- Rick co 
tures. Vest pocket size with clip. a. r ; 
Write for Information Lifetime guarantee. List Price i vi 
, $1 .50 at leading jobbers. : tic 
AUTOMATIC ELECTRIC MFG. CO. oe — ont be 
liaage 1a ontractors t 
MANKATO, MINNESOTA L. Ss. BRACH Mfg. Corp. aie i .. 
55-63 Dickerson St. Newark, N. J. Howard L. Miller, Utilities Engineering | su 
SAREE Co., was elected president of the Electrical | 
—_ Constructors, Philadelphia Chapter, NECA. | 
f . Di “\| Stanley M. Cameron, H. P. Foley Co., is “* 
f ff | the vice-president. William E. Rubert, } ca 
| You Are Having iTicu ty Union Electric Co., was elected secretary- | 101 
. aan Y ili rs treasurer of the group. on 
Reauby Maintaining our Mai ing Lists sais Chosen as directors of the organization co: 
s Probably no other organization is as well equipped as were Howard R. Banyard, Enterprise 
’ McGraw-Hill to solve the ——a — dl list Electric Co.; and Wm. H. Biester, Jr., | 
sage ee a ee Electro Construction Co. E. E. Hedler - 
McGraw-Hill Mailing Lists cover most major indus- remains as business manager of the group. Ins 
tries. They are compiled from exclusive sources, and the 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All pe 
names are guaranteed accurate within 2%. 
When planning ag direct mail ——— — sales — 
= omotion, consider this unique and economical service 
Me GRAW HILL . relation to your product. Details on request. 
DIRECT MAIL LIST SERVICE 7 x 
McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
a 330 West 42nd Street New York, New York 
e 
The Stone You Can Bend and Twist 
& AND CLEANS ‘ What a job FLEXSTONE does! Cuts like an abrasive 
. ALL ELECTRICAL stone—but you can bend, twist it. Won’t break! Thin, 
PARTS AND non-brittle. Sharpest abrasives are pressed into flexible 
‘4 & core. Easily fits tight places. Smooths hardest contact 
> CONTACTS g points in relays, cutouts — cleans small commutators, 
om ae” ta etc. Non-conductor — no short circuit. Rimac aoe kh aa 5 aga ~ yp Ben 4 
‘a y tas 3 
a speeds electrical service. Send for free Hansen, owner of Allied Electric Co., j 
Sampres Lincoln, Neb. Henry's repair work has t 
— —_ trebled since our entrance in the war. ‘i 
RINCK-McILWAINE, Inc., 16 Hudson St., New York, N. Y. Fae oltw wi Pi ga bigger the I 
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Welded Cable 
Ducts 


[FROM PAGE 35] 


from their various branch _ offices 
throughout the country, special equip- 
ment and facilities are provided to meet 
their requirements. Western Union pro- 
vides ducts for the distribution of tele- 
graph cable of required capacity to the 
private companies equipment in a like 
manner to that above, with additional 
provisions for a.c. and d.c. power and 
lighting circuits. Since these offices are 
of smaller capacity than the average 
telegraph office and their requirements 
being more or less confined to limited 
areas, special means are necessary to 
provide power wires without sacrificing 
too much valuable space. The incorpora- 
tion of all these wires and cables into 
one three-compartment duct has been 
the answer. The advantages can be read- 
ily seen over the previously accepted 
methods of running cables and power 
wires on the ladder-type racks and in 
conduits respectively, which meant pro- 
viding an involved horizontal and ver- 
tical pipe structure. Installations have 
been made of this three compartment 
duct and the system has proved very 
successful. 

Estimated savings in using the three 
compartment duct over the ladder type 
cable rack with an additional system 
for power wires have been 30 percent 
on material cost and 50 percent on labor 
cost. 

Based on actual experience, the re- 
sultant over-all saving in a complete 
installation of the arc-weld duct over 
the older type was approximately 54) 
percent. 








EDDY CURRENT dynamometer test 

is being applied to a rewound motor at 

the Sullivan Electric Co. shop, Cincin- 

nati, by shop superintendent Al Hansen. 

Rotating disc behind instrument panel 
is mounted on a floating cradle. 
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WHERE IO BUY 


Equipment, Materials and Supplies for 


Electrical Construction — Maintenance — Repairs 

















TURN 
ANYTHING 
ELECTRICAL 
ON & OFF 
REGULARLY 


CLOCK 


The TORK CLOCK CO., Inc 
MOUNT VERNON, NEW YORK 








DRILLS CONCRETE—-METAL— 
wooD 





WODACK “"DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors. Drills concrete to 134'' dia.; metal 
to ¥%"'. Two tools in one. Easy to maintain. 
Universal motor. Write for folder. 


Wodack Electric Tool Corporation 
4628 W. Huron St. Chicago, Ill. 


Telephone AUstin 9866 
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MEANS FUSING WITH 


LITTELFUSES 


A _G, Underwriters Approved 17 sizes, 
7/100 to 8 amps, 250 volts. Wide in- 
dustrial application. Data available. 


LITTELFUSE INC. 4°®,faverswot Ave 











W benever 


YOU NEED PRODUCTS 


not advertised in a particu- 
lar issue, ask the advertis- 
ers—or write us. We will 
gladly ask them for you. 


This Where to Buy Section 
supplements other advertis- 
ing in this issue with these 
additional announcements 
of products essential to ef- 
ficient and economical op- 
eration and maintenance. 
Make a habit of checking 
this page, each issue. 


Departmental Staff 


ELECTRICAL 


CONTRACTING 
NEW YORK CITY 
















Magnetie 


Z E N I T H CONTACTORS 


can take it. Quiet too. AC 
hum reduced to minimum. 
Rolling-wiping action. Ample 
contact pressure. Quick open- 
ing switch. For time switches, 
flashers, blackout uses. Sever- 
est duty. 30 to 400 amps. 
Many other Zenith control 
units, catalogued. Write. 


ZENITH ELECTRIC CO. 
152 W. Walton St. Chicago, Ill. 











NEW ELECTRIC 


MOTOR PARTS 


FOR ALL MAKES 


One of the largest consolidated 
stock of motor, fan and con- 
troller parts on the east coast. 
Write for Catalogue 
READING ELECTRIC CO. 
INCORPORATED 
200 William St. New York City 











Complete Line 
' OF SODERING FLUXES 


gf] We have “the proper flux for 
every sodering job" 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave., Chicago 
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Take The HIGH Cost 
OUT OF ANCHORING | 


with PAINE 
WOODSCREW 


ANCHORS 


x Available on LOW PRIORITY 
€ 
For use in Tile ¢ Marble ¢ Slate 
Mosaic and Wood Furring 
os 


PAINE Woodscrew Anchors are the 
cheapest and best anchors available. Fig. 950 
You simply place anchor in hole, insert cont Type 
woodscrew and tighten. NO setting 
tool is needed. Anchor expands uni- 
formly as screw is tightened to assure a firm fasten- 
ing and a workmanlike job. Available on low 
priority in a wide variety of sizes, 


Fig. 955 
Fiber Type 


Ask your meaner” — and Write for 


‘alog 
THE PAINE CO. 2961 Carroll Ave., Chicago 


Offices in Principal Cities 


‘PAINE 
FASTENING Wagldss 


and HANGING 

i ie Ont) 
Electrical Connectors 
poe Glico 


ILSCO PRODUCTS 
HOLE 











Are Best and 
Easiest 
to Use 





SOLDERING 
LUGS 





. Seamless copper tubing is 

drawn down to size in our 

own plant. 

No special tools required. 

. Wire size stamped on barrel 
of lugs. 


yo 


. Maximum contact surfaces. 
. Extra strength built in. 
. Can't leak solder. 


Noa > 


. Simple in construction. 
8. Sound in design 


and many other reasons proved 
in actua] use throughout the 
nation. 





Please rush us sample and 
32-page illustrated catalog. 


Pe eee ewes eee rest eee eee eeeeeeeeeee 
Pe Ree eee ewww eee eeeeeeeseeeeee 


Seem eee meee eeeseeeeeseesesseee® 


COPPER TUB 
& PRODUCTS, Inc. 








CINCINNATI, OHIO 
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QE MAN-HOURS.. 





Square D combination starters (disconnect switch and motor 
starter in one cabinet) save valuable man-hours and material 
even before they are put in service—and every time inspection 
or maintenance attention is required thereafter. 









With only one device to mount and wire, 
installation is simpler—takes less than half 
the time needed to mount separate units. 
Complete accessibility makes servicing a 
fast and simple routine. 

Safety features protect man-power. 
Cover interlock makes it impossible to 
open the combination starter unless the 
disconnect switch is in the “OFF” position. 
Switch handle may be padlocked “OFF” 
for positive protection while machine is 
being adjusted or repaired. 

Enclosure steel and wiring materials 
are conserved because switch and starter 
are mounted in one box and already wired 
together. 
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Model 2K vertical Milwaukee milling 
° machine manufactured by 
7 Kearney & Trecker Corporation 





- 8 Standard Square D safety switches serve as the motor circuit 
108 disconnect. Operation is quick make and break. Switch blades 
are visible for easy inspection. Switch can be operated for 
testing after cabinet door is opened. 


15 # The Square D motor starter has straight line vertical action 
-107 with double break, trouble-free silver contacts. All renewable 
127 { parts, including magnet coil and contacts, can be inspected or 
127 § replaced in a matter of seconds, using only a screwdriver and 
16 # without disturbing connections or removing the starter 


from the cabinet. Class 8538, Type KTG-6 
combination starter 
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CALL IN A SQUARE D FIELD ENGINEER 


If you have a problem which 
invelves electrical distribution 
or control, cali in the nearest 
Square D Field Engineer. 


SQUARE J] COMPANY Sone al f 


DETROIT- MILWAUKEE -LOS ANGELES = @M SquareD plant, aredesignand 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK engineering specialists with complete research and 


43 A ERNADR! SQUARE 0 Cont riey: Cini SME ae Gace testing laboratories at their command. There are 
ce ee eae an Field Engineers in Square D branch offices in 52 
principal United States and Canadian cities. 




















G-E WIRING MATERIALS 
DISTRIBUTORS 


For War Project Wiring the Country Over 


See the G-E Wiring Materials Distributor in 
your territory to obtain wiring materials needed 
for wiring system maintenance jobs you are 
handling . . . for wiring conversion jobs and wir- 
ing additions... for new war project wiring. 
There are over 175 of these neighborly distributors 
in different parts of the country. 

G-E Wiring Materials Distributors handle the 
full G-E high quality line, the largest on the 
market. This line includes conduits . . . boxes 
and fittings . . . wires and cables, bus-drop cable, 
BraidX .. . and wiring devices including Silvend 
fuses having silver-plated contacts. 

A representative will be glad to call and help 
solve maintenance and new wiring problems. His 
long experience and knowledge of new wiring meth- 
ods are sure to prove helpful. Take advantage of 
this close source of wiring supplies and of the 
friendly service offered. 
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J. P. Bowers (left), manager, General Electric Supply 
Corporation, Jersey City, N. J., and J. C. Morris of the 
J. C. Morris Co., electrical contractors, are here discussing 
switches suitable for a job Mr. Morris is handling. 


G-E wiring materials district represent- 
ative in all parts of the country help 
distributors serve customers. Here is H. C. 
Maccubbin, who covers parts of New 
Jersey, Pennsylvania and Delaware. 


R. V. “Fatty” Heitzman (right), branch manager, 
General Electric Supply Corporation, Evansville, Ind., 
and Norman G. “Skinny” Knapp, branch operating 
manager, are checking materials needed by customer on 


urgent war job for immediate delivery. 


Earl H. Evans (left), sales manager, General Electric 
Supply Corporation house, Appleton, Wis., and Clem G. 
Nabbefeld, service manager, are shown on way to confer 


with customer on wiring materials needed for rush war 
job. 


SEE YOUR G-E DISTRIBUTOR 
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